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Title  40 — Protection  of  Environment 

CHAPTER  1— ENVIRONMENTAL 
PROTECTION  AGENCY 
[FRL  659-1] 

PART  86— CONTROL  OF  AIR  POLLUTION 
FROM  NEW  MOTOR  VEHICLES  AND 
NEW  MOTOR  VEHICLE  ENGINES:  CER¬ 
TIFICATION  AND  TEST  PROCEDURES 

Emission  Regulations  for  New  Motorcycles 

On  October  22,  1975  a  Notice  of  Pro¬ 
posed  Rule  Making  (NPRM)  was  pub¬ 
lished  In  the  Federal  Register  (40  FR 
49496)  for  the  control  of  exhaust  and 
crankcase  emissions  from  new  motor¬ 
cycles.  Comments  by  interested  parties  to 
that  NPRM  received  prior  to  February 
10,  1976  were  considered  in  the  prepara¬ 
tion  of  this  final  rule  making. 

Basis  for  motorcycle  regulations.  In 
the  development  of  the  final  rule  making, 
the  effects  of  motorcycle  emissions  on 
ambient  air  quality  on  a  national  basis 
and  in  certain  air  quality  control  regions 
were  reevaluated.  Even  with  the  use  of 
reduced  growth  rates  as  recommended  by 
some  of  those  commenting  on  the 
NPRM,  the  analysis  concludes  that  the 
control  of  motorcycle  emissions  is  a  rea¬ 
sonable  strategy  to  reduce  air  pollution 
caused  by  motor  vehicles.  The  projected 
contribution  of  motorcycles  in  1985 
ranges  from  3  to  18  percent  of  the  hydro¬ 
carbons  and  3  to  5  percent  of  the  carbon 
monoxide  allowable  to  meet  ambient  air 
quality  standards  in  the  five  air  quality 
control  regions  assessed.  In  the  time 
frame  considered  no  single  source  will 
be  a  major  contributor,  and  meeting  the 
ambient  air  quality  standards  will  re¬ 
quire  control  of  many  sources  each  of 
which  considered  Individually  may  not 
be  a  large  contributor  to  air  pollution. 
However,  control  in  the  aggregate  will 
contribute  significantly  to  needed  re¬ 
ductions  in  ambient  pollutant  concen¬ 
trations. 

Emission  standards  and  implemen*a~ 
tion  dates.  The  NPRM  contained  pro¬ 
posed  emission  standards  for  1978  and 
1979  model  year  motorcycles  of  5  grams/ 
kilometre  (5  g/km  or  8  g/ml)  hydro¬ 
carbons  (HC)  for  engine  displacements 
less  than  170  cc,  5  to  14  g/km  (22.5  g/ml) 
for  displacements  between  170  cc  and  750 
cc  and  14  g/km  above  750  cc.  TTie  carbon 
monoxide  (CO)  and  nitrogen  oxides 
(NOx)  standards  proposed  were  17  g/km 
(27.4  g/ml)  and  1.2  g/km  (1.9  g/ml),  re¬ 
spectively.  For  model  year  1980  an^  later 
it  was  proix)6ed  that  motorcycles  be  con¬ 
trolled  to  the  ultimate  light  duty  vehicle 
standards  set  forth  in  section  202  of  the 
Clean  Air  Act.  as  amended,  42  U.S.C. 
1857f-l  (commonly  known  as  the  “statu¬ 
tory  standards”) .  In  general  the  response 
to  the  proposed  action  was  that  the  1978 
standards  were  achievable  but  that  im¬ 
plementation  of  the  statutory  standards 
was  not  technically  feasible  as  early  as 
1980,  and  that  control  to  that  level  would 
not  be  cost  effective. 

An  analysis  of  the  costs  and  lead  time 
for  the  1978  standards  confirmed  that 
the  proposed  levels  are  a  reasonable  and 
cost  effective  means  of  contit^  and 
therefore,  with  the  exception  of  the  NOx 


standard,  they  are  hereby  being  promul¬ 
gated  as  proposed.  The  NOx  standard 
has  been  deleted  because  an  air  quality 
analysis  indicates  that  the  motorcycle 
contribution  to  motor  vehicle  NOx  emis¬ 
sions  is  negligible,  being  less  than  one 
half  of  one  percent  in  1990. 

The  analysis  of  the  1978  standards  re¬ 
vealed  that  a  level  of  control  more  strin¬ 
gent  than  the  1978  standards  is  feasible 
for  model  year  1980  at  reasonable  costs 
iLslng  available  technology.  Two  levels  of 
HC  control,  both  of  which  eliminate  the 
displacement  dependency  of  the  HC 
standard,  were  evaluated.  These  levels 
were  5  g/km  HC  (8  g/mi)  and  2  g/km  HC 
(3.2  g/ml) .  The  5  g/km  standard  proved 
to  be  as  cost-effective  as  the  1978  stand¬ 
ards  and  achieved  only  slightly  less  con¬ 
trol  than  the  2  g/km  standard.  The 
analysis  indicated  that  the  5  g/km  HC 
standard  could  be  Implemented  in  1980; 
the  2  /km  standard  would  require  several 
years  more  lead  time  to  avoid  major  dis¬ 
ruption  to  the  Industry  since  it  is  likely 
that  most  two  stroke  motorcycles  would 
need  to  be  converted  to  a  four  stroke 
design  to  comply  with  a  2  g/km  standard. 
Ba-sed  on  this  analysis,  a  follow-on  stand¬ 
ard  of  5.0  g/km  HC  and  12  g/km  CO  ap¬ 
plicable  for  the  1980  model  year  is  hereby 
being  promulgated.  Data  indicate  that 
the  12  g/km  (19.3  g/ml)  (X)  level  is 
achievable  at  low  cost  using  available 
technology. 

The  1978  standards  will  result  in  an 
average  34  percent  reduction  in  HC  and 
an  average  36  percent  reduction  in  CO 
emissions  compared  to  the  uncontrolled 
motorcycles.  The  1980  standards  will  in¬ 
crease  these  percentage  reductions  to  54 
and  49  percent,  respectively. 

The  proposal  for  the  1980  motorcycle 
standards  equivalent  to  the  light  duty 
vehicle  statutory  standards  is  being  with¬ 
drawn  at  this  time.  Depending  upon  fu¬ 
ture  air  quality  needs  and  the  determina¬ 
tion  of  the  cost  effectiveness,  the  Agency 
may,  in  the  future,  repropose  those  levels 
of  control  to  become  effective  in  the  time 
frame  beyond  1980. 

Economic  impact.  EPA  studies  using 
Information  supplied  by  various  manu¬ 
facturers  indicate  that  the  cost  of  com¬ 
pliance  with  the  promulgated  emission 
standards  for  1978  will  result  in  an  aver¬ 
age  increase  in  retail  cost  of  47  dollars 
per  motorcycle.  This  cost  will  be  partially 
offset  by  an  average  discounted  lifetime 
fuel  savings  of  33  dollars  and  an  unde¬ 
termined  savings  in  maintenance  and  im¬ 
proved  reliability  of  the  product.  Hie 
average  incremental  cost  increase  for  the 
1980  standards  is  estimated  to  be  $9 
which  includes  a  small  additional  Im¬ 
provement  in  fuel  economy.  TTie  manu¬ 
facturers  estimated  that  fuel  economy 
improvements  associated  with  the  1978 
emission  standards  would  range  as  high 
as  65  percent  with  an  average  increase  of 
20  percent.  No  significant  decrease  In 
sales  or  shift  in  market  shares  (between 
manufacturers)  is  expected  to  result 
from  the  implementation  of  this  regula¬ 
tion. 

Applicahility  of  emission  regulations. 
The  motorcycle  definition  has  been 
changed  to  Include  2  wheel  vehicles  and 


all  3  wheel  vehicles  having  a  curb  mass  of 
less  than  or  equal  to  680  kilograms  (1500 
lbs.).  This  definition  provides  objective 
criteria  for  determining  a  vehicle’s  class 
while  maintaining  consistency  with  the 
previous  light  duty  vehicle  motorcycle 
exclusion. 

The  preamble  to  the  Notice  of  Pro¬ 
posed  Rule  Making  stated  that  under  the 
Cfiean  Air  Act,  the  EPA  does  not  have  the 
authority  to  prescribe  standards  for 
vehicles  not  designed  for  use  on  streets 
or  highways.  Some  confusion  was  ex¬ 
pressed  by  commenters  over  what  con¬ 
stituted  a  motorcycle  designed  for  use 
on  streets  or  highways.  The  applicability 
section  has  been  rewritten  to  state  that 
these  standards  apply  to  new  motor¬ 
cycles  which  have  a  headlight,  taillight 
and  stoplight. 

The  applicability  to  only  those  motor¬ 
cycles  with  displacements  of  at  least  50 
cc  remains.  Motorcycles  with  top  speeds 
under  40  km/h  (25  ml/h)  or  which  can¬ 
not  start  from  a  stop  using  power  from 
only  the  engine  (e.g.  most  mopeds)  liave 
been  excluded. 

Certification  procedure.  In  an  effort  to 
minimiM  the  costs  and  certification  time 
while  obtaining  reasonable  assurance 
that  newly  manufactured  motorcycles 
will  comply  with  the  standards  for  their 
useful  life,  substantial  changes  to  the 
proposed  certification  procedure  have 
been  made. 

The  NPRM  proposed  that  durability 
vehicles  accumulate  the  entire  mileage 
defined  as  its  useful  life  and  that  a  de¬ 
terioration  factor  be  calculated  from  the 
emissions  test  results  for  this  vehicle. 
Then  a  separate  (emission  data)  vehicle, 
calibrated  to  production  specifications 
would  accumulate  sufiBcient  mileage  to 
stabilize  emissions  and  compliance  would 
be  determined  by  applying  the  deteriora¬ 
tion  factor  to  this  level  of  emissions.  Un¬ 
der  the  promulgated  procedure,  the 
emission  data  and  durability  vehicles  will 
be  combined  into  one  certification  test 
vehicle  and  the  test  distance  reduced  to 
one  half  of  the  useful  life  distance.  Cut¬ 
ting  in  half  the  test  distance  will  reduce 
the  lead  time  and  cost  required  to  ac¬ 
cumulate  test  mileage  and  will  permit 
the  use  of  production  calibrations  on 
vehicles  used  to  calculate  deterioration 
factors.  By  combining  diu^billty  and 
emissions  data  vehicles  into  one  test 
motorcycle  csilibrated  to  production  spec¬ 
ifications,  and  by  testing  one  such  vehi¬ 
cle  for  each  engine  family -displacement 
system  combination,  added  confidence  in 
the  repres«itatlveness  of  the  resulting 
deterioration  factor  is  gainecl. 

Another  change  made  to  the  certifica¬ 
tion  procedures  concerns  test  vehicle  se¬ 
lection.  TYie  product  line  is  grouped,  by 
engine  displswsement  in  cubic  centimetres 
(cc),  into  three  vehicle  classes.  These 
classes  are:  I,  50-169  cc;  H,  170-279  cc; 
HI,  280  cc  and  greater  engine  displace¬ 
ment.  Within  each  class  the  vehicles  will 
further  be  grouped  by  engine  family-dis¬ 
placement-control  system  combinations. 
Within  each  combination  EPA  will  select 
the  “wont  case"  vehicle  to  be  tested  f  w 
the  purpose  of  demonstrating  compliance 
with  the  emission  standards.  Only  one 
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vehicle  pct  engine  family-displacement- 
control  system  combination  will  be  se¬ 
lected  for  such  testing.  For  engine  fam¬ 
ilies  with  less  than  5000  annual  sales,  the 
manufacturer  may  request  that  only  one 
vehicle  per  engine  family  be  selected. 

The  test  vehicle  will  be  built  to  pro¬ 
duction  tolerances  and  will  accumulate 
distance  to  one  half  its  useful  life.  A 
minimum  of  four  emission  tests  per¬ 
formed  by  the  manufacturer  will  be  re¬ 
quired,  and  from  these  data  a  deteriora¬ 
tion  factor  line  will  be  calculated  and 
extrapolated  to  the  viseful  life.  If  the 
deterioration  factor  line  Is  below  the 
standard,  or  all  test  points  are  below  the 
standard,  the  vehicle  will  then  be  tested 
by  EPA.  If  the  results  of  applying  the 
deterioration  factors  multlpllcatively  to 
the  EPA  test  results  are  also  below  the 
standard  (and  all  other  procedural  re¬ 
quirements  are  met),  certification  will 
be  granted.  For  vehicles  whose  emissions 
exceed  the  standard  when  projected  to 
the  useful  life,  the  manufactmer  may 
elect  to  continue  service  accumulation  to 
the  useful  life  and  demonstrate  that 
emissions  throughout  the  useful  life  will 
be  below  the  standard. 

Several  comments  were  received  re¬ 
questing  exclusion  of  low  voliune  manu¬ 
facturers  from  the  regulations.  An 
analysis  of  the  effort  required  to  reduce 
emissions  to  the  promulgated  standards 
revealed  that  low  volume  manufacturers 
will  not  Incur  unreasonably  high  per  unit 
increases  In  cost,  and  consequently 
should  not  be  excluded  from  complying 
with  the  regvilations.  However,  to  mini¬ 
mize  certification  costs  both  for  the 
manufacturers  and  for  the  government, 
an  experimental  provision  for  low  vol¬ 
ume  manufacturers  has  been  adopted. 
Manufacturers  with  total  n.S.  sales  of 
less  than  10,000  vehicles  will  not  be  re¬ 
quired  to  submit  vehicles  for  certifica¬ 
tion  testing  by  EPA.  These  manufac¬ 
turers  will  be  required  to  affirm  in  writ¬ 
ing  to  EPA  that  their  motorcycles  con¬ 
form  to  the  applicable  standard  as  con¬ 
firmed  by  emission  test  data  generated 
by  or  for  the  manufacturers  (and  re¬ 
tained  In  the  records  of  the  manufac¬ 
turer)  and  that  the  aggregate  model 
year  sales  of  motorcycles  to  be  covered 
by  the  certificate  of  conformity  will  be 
less  than  10.000.  The  manufacturer  must 
sJso  retain  In  his  records  all  of  the  data 
that  would  otherwise  be  reqvilred  to  be 
sulunltted  to  EPA  In  the  completed  ap¬ 
plication  for  certification;  this  documen¬ 
tation  need  not  be  submitted  to  Eff*A  vm- 
less  specifically  requested  by  EPA  at 
some  subsequent  time. 

The  procedure  described  above  reduces 
the  number  of  motorcycles  required  to 
be  tested  by  EPA  by  approximately  60 
percent  from  the  procedure  proposed  m 
the  NPRM.  This  is  accomplished  by  re¬ 
vised  vehicle  selection  criteria,  the  com¬ 
bining  of  duratfility  and  data  vdvlcles 
Into  <me  test  v^cle,  and  the  special  pro¬ 
visions  tor  manufacturers  with  less  than 
10,000  annual  sales.  The  Agency  recog- 
nlzes  that  this  certification  procedure 
Is  new  and  untried,  and  may  require  mod¬ 
ification  at  a  future  date  should  it  fall 
to  result  in  aasorlng  that  motorcycles  are 


designed  to  meet  the  emission  standards 
for  their  useful  life.  However,  the  risk 
of  this  experiment  is  negated  by  the  rel¬ 
atively  small  contribution  of  low  volvune 
manufactured  motorcycles  to  air  pollu¬ 
tion.  CTurrently  there  are  only  five  manu¬ 
facturers  who  sell  more  than  10,000 
vehicles  per  year  in  the  United  States. 
Collectively  these  five  produce  over  90 
percent  of  all  motorcycles  sold  in  this 
market  while  approximately  27  other 
manufacturers  pi^uce  the  remainder. 

If  a  special  provision  were  not  made  to 
preclude  small  volume  manufacturers 
frcMn  full  certification,  EPA  would  have 
to  devote  almost  a  quarter  of  its  motor¬ 
cycle  certification  resources  to  test  ve¬ 
hicles  which  accoimt  for  less  than  5  per¬ 
cent  of  motorcycle  emissions.  While  the 
special  provisions  in  the  final  rule  will 
allow  the  Agency  and  the  smaller  manu¬ 
facturers  to  realize  some  cost  savings 
they  in  no  way  reduce  the  manufac¬ 
turer’s  obligation  to  comply  with  such 
standards.  Since  the  Agency  expects  to 
include  production  motorcycles  made  by 
small  volume  manufacturers  in  one  or 
more  surveillance  testing  programs,  the 
desired  control  will  be  obtained. 

Useful  life.  In  the  NPRM  useful  life 
was  described  as  the  average  distance  a 
motorcycle  could  be  expected  to  travel 
in  its  lifetime.  The  definition  cf  useful 
life  adopted  by  EPA  for  final  rule  making 
is  of  considerable  import  to  the  industry 
for  two  reasons.  First,  the  definition  of 
useful  life  affects  the  design  of  vehicles 
capable  of  meeting  the  emission  stand¬ 
ards  in  the  preproduction  design  evalu¬ 
ation  process  (“certification”).  To  show 
compliance  with  a  given  emission  stand¬ 
ard  over  a  greater  distance  requires  emis¬ 
sion  control  equipment  which  either  is 
more  durable  or  meets  lower  Initial  tar¬ 
gets  in  order  to  continue  meeting  the 
emission  standards  after  deterioration 
has  occurred.  Second,  the  useful  life  defi¬ 
nition  affects  the  duratlmi  of  the  war¬ 
ranties  and  the  applicability  of  recall 
provisions  in  section  207  of  the  Act.  Thus, 
the  longer  the  useful  life,  the  more  exten¬ 
sive  will  be  the  manufacturer’s  liability 
imder  the  warranty  provisions  and  the 
greater  his  Jeopardy  imder  the  recall 
provisions. 

EPA  has  believed  since  the  Initial  de¬ 
velopment  of  this  regulation  that  Its  ob¬ 
ligation  is  to  obtain  the  maximum  emis¬ 
sion  reduction  which  the  technology  al¬ 
lows,  giving  appropriate  consideration  to 
the  cost  of  cmnpliance.  Obtaialng  the 
mavimiim  reduction  could  theoretically 
be  accomplished  either  of  two  ways — ^by 
specifying  a  given  set  of  onlssion  stand¬ 
ard  with  a  requirement  that  they  be  met 
fwr  a  useful  life  equal  to  their  average 
total  lives :  or  by  specif  jring  a  shorter  use¬ 
ful  Ufe  mileage  during  which  the  stand¬ 
ards  are  applicable  (If  permissiUe  under 
the  law),  while  setting  correspondingly 
more  stringent  emission  standards.  Eff*A 
chose  tlM  first  option  hi  Its  proposal 
(namely,  a  set  of  standards  which  ap¬ 
peared  feasible  if  they  had  to  be  met 
for  average  total  life) .  because  a  Icmger 
period  of  useful  life  ensures  some  degree 
of  pc^utkxi  control  for  a  greater  propor¬ 
tion  of  the  population  of  motor  vehicles 


in  use  at  any  point  In  time  and  because 
E]rtk  believed  its  discretkxi  to  specify 
useful  life  was  limited  by  explicit  statu¬ 
tory  guidance  (as  will  be  explained  be¬ 
low).  The  option  of  a  shorter  useful  life 
with  a  tighter  emission  standard  would 
be  more  likely  to  lead  to  gross  emitters 
in  the  second  half  of  a  vehicle’s  life,  par¬ 
ticularly  for  a  t3T>e  of  vehicle  fcwr  which 
owner  maintenance  is  the  rule  rather 
than  the  exception,  and  would  not  come 
as  close  as  possible  to  the  only  useful  life 
mileage  for  any  vehicles  given  in  the 
statute.  Thus  EPA  believes  that  the  pro¬ 
posed  specification  of  useful  life  distance 
as  average  total  life  distance  was  sup¬ 
ported  by  either  of  two  Independent  con¬ 
siderations:  It  was  closest  to  the  statu¬ 
tory  intent  and,  even  If  the  statute  is 
read  to  give  EPA  discretimi  to  adopt  a 
shorter  period,  the  longer  period  was 
preferable  public  policy. 

The  comments  submitted  in  response 
to  the  notice  of  proposed  rule  making 
did  not  lead  EPA  to  conclude  that  it 
was  wrong  on  the  law,  or  provide  any 
data  or  arguments  (such  as  cost- 
effectiveness  comparisons  or  demonstra- 
ti(His  that  compliance  for  average  total 
life  was  infeasible)  leading  EPA  to  con¬ 
clude  that  it  had  chosen  an  undesirable 
policy.  Therefore  EPA  has  decided  to 
adopt  the  specification  of  “useful  life” 
for  motorcycles  as  average  total  life  dis¬ 
tance  or  five  years,  whichever  comes 
first.  EPA  is  aware  that  the  manufac¬ 
turers  are  already  devoting  their  pro¬ 
grams  toward  meeting  the  proposed 
emission  standard  for  the  life  of  their 
vehicles. 

The  policy  issue  will  be  discussed  first. 
Even  those  manufactiurers  who  argued 
that  the  Administrator  was  legally  ob¬ 
ligated  to  use  half  life  as  the  basis  of 
useful  life  nevertheless  cmiceded  that 
the  Administrator  could  choose  a  longer 
period  of  time  if  he  determined  it  was 
“appropriate,”  under  section  202(d)(2) 
of  the  Act.'  Although  he  does  not  believe 
the  statute  requires,  ev^  allows  (see 
below) ,  useful  life  for  motorcycles  to  be 
defined  as  half  life,  the  Administrator 
determined  that  he  should  analyze  the 
“appropriate”  useful  life.  In  case  a  court 
should  agree  with  the  legal  views 
these  commenters.  It  has  been  deter¬ 
mined  that  for  motm-cycles  it  Is  aptn-o- 
priate  to  specify  a  useful  life  of  average 
total  life  for  several  reasons. 

First,  shorter  useful  lives  are  a  com¬ 
promise  with  what  can  be  done  In  air 
pollution  control,  since  they  allow  ve¬ 
hicles  to  escape  r^rulatlon  cmnpletely 
once  a  certain  point  is  passed. 

Second,  technology  allows  motor¬ 
cycles  to  be  designed  such  that  their 
emission  contnd  features  are  durable  for 
their  total  lives,  which  are  in  all  cases 


^  These  manufacturers  argued  that  EPA 
has  discretion  to  claaetfy  motorcycles  as 
"other”  motor  vehicles  subject  to  section  202 
(d)  (2)  for  purposes  of  determining  useful 
life.  As  the  D.C.  Circuit  has  emphasized. 
Congress.  In  using  the  term  “light  duty  ve¬ 
hicle”,  had  in  mind  passenger  cars  ezclu- 
slvaiy  or  almost  exduatvely.  Zntematlonal 
Harvester  CO.  v.  Roekelsliatia  478  P.8d  61A 
639  (O.C.  Cir.  1973). 
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less  than  two  fifths  the  mileages  for 
which  automobile  manufacturers  and 
all  other  regifiated  manufacturers  must 
design  their  emission  control  devices  and 
systems  to  properly  function. 

None  of  the  major  manufacturers 
argued  that  they  would  be  unable  to 
meet  the  proposed  1978  standards  over 
the  full  lifetime  of  their  vehicles.  Two 
manufacturers  stated  that  a  few  of  their 
models  have  generally  low  durability  for 
some  components  which  will  ultimately 
cause  the  vehicle  to  be  inoperative  and 
that  this  could  lead  to  diflSculties  during 
certification  testing  if  tests  had  to  be 
run  for  the  full  lifetime  mileage.  (As 
will  be  noted  later  this  problem  has  been 
alleviated  by  permitting  anticipated 
maintenance  during  the  durability  test.) 
In  their  comments  on  the  NPRM  manu¬ 
facturers  told  EPA  that  their  develop¬ 
ment  efforts  directed  towards  meeting 
the  proposed  1978  federal  standards  for 
the  full  lifetime  of  their  motorcycles 
were  already  imderway. 

The  1980  standards  initially  proposed 
by  EPA  (0.25  grams/ kilometre — HC,  2.1 
grams/kilometre — CO,  and  0.25  grams/ 
kilometre — ^were  the  equivalent  values  to 
kilometre — NOx  were  the  equivalent 
values  to  the  light  duty  vehicle  statutory 
standards.  Most  motorcycle  manufac¬ 
turers  claimed  that  this  level  of  emission 
control  was  currently  technologically  in¬ 
feasible  for  motorcycles  and  that  suffi¬ 
cient  lead  time  was  not  available  to  de¬ 
velop  the  new  technologies  necessary  to 
meet  these  standards  by  1980.  As  a  result 
EPA  has  adjusted  the  1980  standards  to 
levels  which  in  EPA’s  technical  judgment 
can  be  met  by  manufacturers  without 
imdue  hardship.  Manufacturers  have 
known  about  the  revised  1980  standards 
for  almost  five  months  and  have  not 
called  on  EPA  to  halt  their  implementa¬ 
tion  on  the  grounds  that  they  were  in¬ 
feasible.  Further  reason  to  believe  that 
manufacturers  can  achieve  at  least  a  5.0 
gram/kilometer  standard  for  HC  emis¬ 
sions  is  based  on  the  data  supplied  to  the 
Administrator  by  the  industry  which  led 
the  Administrator  to  conclude  in  his 
California  Waiver  decision  (41  PR  44209, 
October  7,  1976)  that  lead  time  and 
technology  were  available  for  manufac¬ 
turers  to  comply  with  this  level  of 
stringency  even  though  it  might  require 
two-stroke  engines  of  greater  than  250 
cc  displacement  to  convert  to  four-stroke 
engines. 

Third,  apart  from  issues  of  tech- 
ncdogical  feasibility,  the  manufacturers 
might  have  offered  data  suggesting  that 
for  a  given  level  of  stringency  in  the 
standard  the  use  of  the  total  life  con¬ 
cept  was  less  cost-effective  than  use  of 
a  half  life  concept.  But  no  conclusive 
arguments  to  this  effect  were  offered  for 
the  1978  standards  which  were  proposed. 

In  summary,  the  Administrator  has 
found  several  reasons  of  public  policy 
which  have  led  him  to  determine  that  the 
periods  of  useful  life  set  forth  in  these 
regulations  are  appropriate. 

EPA  believes  that  the  mileages  set 
forth  In  these  regulations  are  the  re¬ 
quired  ones  under  section  202(d)  of  the 
Clean  Air  Act,  Some  commenters  dis¬ 


agreed.  These  commenters  argued  not 
only  that  average  total  life  was  not  re¬ 
quired  as  the  useful  life  for  motorcycles 
imder  the  Act,  but  that  “half  life”  was. 
After  careful  consideration  of  the  argu¬ 
ments  and  research  offered  by  these  com¬ 
menters  on  the  question.  EPA  has  con¬ 
cluded  that  they  are  in  error. 

In  section  202(d)(1)  of  the  Act  Con¬ 
gress  specified  the  useful  life  of  “light 
duty  vehicles”  as  a  period  of  5  years  or 
50,000  miles  (or  the  equivalent).  For 
“any  other  ,  motor  vehicle,”  section  202 
(d)(2)  requires  the  same  or  a  “greater 
duration  or  mileage.”  Thus,  whether  mo¬ 
torcycles  are  light  duty  vehicles  or 
“other”  vehicles,  the  same  floor  of  5 
years/50,000  miles  appears  to  be  the 
minimum  allowed  by  the  Act.  Some 
manufactui'ers  have  suggested  that  the 
phrase  “(or  the  equivalent)”  which  fol¬ 
lows  “50,000  miles”  in  section  202(d)(1) 
(and  by  implication  in  section  202(d) 
(2))  evidences  a  Congre.ssional ' intent 
that  the  floor,  or  minimiun,  useful  life 
for  any  vehicle  is  its  “half  life,”  rather 
than  5  years/50,000  miles.®  While  it  is 
true  that  5  years  or  50,000  miles  hap¬ 
pens  to  equate  approximately  with  half 
of  the  total  lifetime  usage  of  passenger 
cars  (which  are  the  sole,  or  at  least 
major,  category  of  light  duty  vehicles)  * 
neither  the  language  of  the  Act  nor  the 
legislative  history  indicates  a  Congres¬ 
sional  intent  that  the  half-life  concept 
be  applied  as  the  minimum  for  other 
classes  of  vehicles,  or  that  the  words  “(or 
the  equivalent)  ”  have  that  meaning. 

The  inclusion  of  the  word  “equivalent” 
in  section  202(d)  simply  took  account 
of  the  long-standing  administrative  pol¬ 
icy  of  the  Department  of  Health,  Educa¬ 
tion,  and  Welfare  (which  regulated  mo¬ 
tor  vehicle  emissions  prior  to  the  creation 
of  EPA)  that  the  emission  standards 
must  be  applicable  to  vehicles  during  the 
“normal  service  in  the  hands  of  the  pub¬ 
lic”  or  during  the  test  track  “equivalent” 
of  such  normal  service,  since  accumula¬ 
tion  of  mileage  during  certification  was 
required  to  take  place  on  a  test  track  ac¬ 
cording  to  a  specified  urban  driving 
cycle.  See  45  CFR  85.87,  31  FR  5177 
(March  30.  1966) :  §  85.92,  33  FR  8317 
(June  4, 1968) ;  §  85.92,  35  FR  17303  (No¬ 
vember  10,  1970).  For  heavy  duty  ve¬ 
hicles,  HEW  required  that  the  standards 
be  applicable  during  “fnlormal  service 


*  One  of  the  manufacturers  argued  that  the 
phrase  "(or  the  equivalent)”  requires  that 
useful  life  for  motorcycles  be  the  portion  of 
a  motorcycle’s  total  life  that  Is  equivalent  to 
the  portion  that  50,000  miles  represents  in  a 
passenger  car's  total  life,  and  stated  that 
tills  was  60  percent;  in  other  words,  this 
comment  stated  that  the  statute  required 
three-fifths  life,  rather  than  half  life  w  total 
life.  Another,  which  at  a  later  stage  argued 
that  the  statute  required  half  life,  had 
earlier  argued  that  the  phrase  "(or  the 
equivalent)”  means  the  mileage  equivalent 
of  5  years  of  use,  without  regard  to  what 
portion  of  the  vehicle’s  total  Ufe  that  figure 
would  represent.  For  the  reasons  stated  In 
the  text  neither  of  these  positions  Is  demon¬ 
strated  by  the  legislative  history. 

*See  International  Harvester  Co.  v.  Ruck- 
elshaus,  478  P.  8d  816,  839  (D.O.  Ctr.  1973); 
S.  Rep.  No.  91-1196,  91st  Cong.,  2d  Sees.  34 
(1970). 


in  an  urban  area  (or  its  dynamometer 
operation  equivalent) ."  Proposed  45  <?PR 
85.113,  33  FR  126  (January  4,  1968) ;  see 
§§  85.113,  85.133,  33  FR  8319,  8322 
(June  4.  1968) ;  §§  85.113,  85.133,  35  FR 
17307,  17310,  (November  10,  1970). 

In  sum,  the  origin  of  the  phrase  “(or 
the  equivalent)  ”  in  section  202(d)  of  the 
Act  was  simply  the  administrative  prac¬ 
tice  of  allowing  a  variety  of  different 
“equivalent”  methods  of  accumulating 
mileage  or  time  to  be  used  to  prove  the 
same  things.  This  practice  existed  even 
prior  to  1970  and  the  phrase  has  been 
consistently  interpreted  by  EPA  since 
1970  for  the  same  purpose.*  Hie  phrase 
was  not  intended  by  Congress  to  be  a 
code  word  for  “half  life,”  which  could 
have  been  expressed  in  explicit  language 
if  such  had  been  the  intention.®  Thus  the 
contention  that  there  is  a  legal  require¬ 
ment  for  the  Administrator  to  adopt  half 
life  as  useful  life  is  not  valid. 

As  mentioned  above,  EPA  believes  that 
it  is  constrained  by  the  statute  from 
choosing  a  shorter  period  than  it  has 
done  for  motorcycles.  In  fact,  EPA  would 
have  felt  obligated  to  specify  50,000  miles 
if  motorcycles  lasted  that  long  in  actual 
service.  Section  202(d)  (1)  of  the  Act 
established  5  years  or  50,000  miles  as  the 
floor  for  useful  life  for  light  duty  vehicles, 
and  section  202(d)  (2)  incorporates  this 
by  reference  as  a  floor  for  all  other  vehi¬ 
cles.  However,  it  is  obvious  that  few,  if 
any,  motorcycles  last  50,000  miles  (al¬ 
though  they  do  last  5  years  or  more)i 
This  presented  EPA  with  the  choice 
between  mandating  a  useful  life  mileage 
for  motorcycles  which  is  longer  than  the 
life  of  the  vehicle  (and  therefore  could 
not  be  met  in  a  certlficaton  durability 
test)  or  selecting  a  useful  life  which 
comes  as  close  as  possible  to  the  statutory 
floor  of  50,000  mles.  EPA  concluded  that 
the  Congressional  standard  of  a  50,000 
mile  useful  life  could  best  be  met,  for  a 
vehicle  which  did  not  last  50,000  miles,  by 
specifying  a  useful  life  as  close  to  it  as 
possible.  Since  specifying  useful  life  as 
average  total  life  distance  leads  to  a 
much  closer  approximation  of  the  50,000 


*  After  the  1970  amendments  of  the  Act, 
the  regulations  were  restructed  to  provide 
for  expressing  the  applicability  of  emission 
standards  In  terms  of  the  phrase  “useful  life,” 
and  the  “equivalences”  to  normal  mileage 
accumulation  were  transferred  to  the  defi¬ 
nitional  sections  of  the  regulation.  It  was  not 
considered  necessary  to  continue  the  phrase 
"equivalent”  for  light  duty  vehicles,  but  the 
phrase  was  continued  for  heavy  duty  en¬ 
gines,  for  which  durability  testing  Is  nor¬ 
mally  done  on  an  engine  dimamometer,  and 
the  length  of  the  test  Is  defined  In  terms  of 
hours  Instead  of  miles.  45  C!FR  1201.1(a)  (33) 
(11)  and  (111),  36  FR  16905  (August  26,  1971). 
These  definitions,  using  the  term  "equiva¬ 
lent”,  are  currently  set  forth  In  40  CFR 
85.702(a)  (17),  and  85.802(a)  (26) ;  ef.  5  85.902 
(1976). 

‘Indeed,  to  adopt  the  view  that  "equiva¬ 
lent”  means  "half  life”  would  confer  on  the 
Administrator  discretion  to  change  even  the 
five  year/fifty  thoxisand  mile  provision  of 
202(d)(1)  for  passenger  cars  If  he  found 
from  new  data  that  some  other  figures  were 
"equivalent”  to  half  life.  This  conclusion 
would  be  at  odds  with  the  express  Intent  of 
Congress  that  it,  not  the  Administrator,  set 
the  useful  life  for  automobnes. 
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mile  floor  than  would  average  half  life 
distance,  this  becomes  the  mandatory 
floor. 

As  noted  earlier,  several  manufacturers 
commented  mi  the  apprm>rlateness  of  Uie 
speclflc  values  EPA  had  calculated  for 
average  lifetime  mileage  In  the  NPRM. 
Numerous  detailed  analyses  of  motorcycle 
average  total  life  mileage  based,  as  the 
EPA  study  was,  on  the  Gallup  Motorcycle 
StuT^ey  data,  were  received  as  comments 
to  the  NPRM.  In  calculating  the  useful 
life  values  contained  In  this  final  rule 
making,  the  best  features  of  these  an¬ 
alyses  were  combined  with  EPA’s  original 
analysis  to  obtain  the  most  appropriate 
values,  and  these  are  used  in  the  useful 
life  definition  contained  In  this  final  rule 
making.  Ldfe  time  mileages  for  three  dis¬ 
placement  classes  were  determined  to  be 
necessary  and  are  as  follows:  12,000  kilo¬ 
metres  (7,456  miles)  for  small  displace¬ 
ment  motorcycles;  18,000  kilometres 
(11,185  miles)  for  mediiun  displacement 
motorcycles;  and  30,000  kilometres  (18,- 
641  miles)  for  large  displacement  motor¬ 
cycles. 

In  the  NPRM  EPA  did  not  propose  a 
period  of  time  to  accompany  mileage  as 
a  part  of  the  useful  life  definition.  For 
the  certification-compliance  testing  sec¬ 
tion  of  the  regulations  a  time  period  is 
irrelevant.  For  the  warranty  or  recall 
provisions,  however,  a  time  period  Is  use¬ 
ful  to  provide  the  manufacturer  some 
specific  limit  to  the  period  during  which 
the  vehicles  must  conform  to  applicable 
emission  standards.  Section  202(d)  of  the 
Act  requires  that  EPA  must  set  as  useful 
life  a  period  of  five  years  or,  if  appro¬ 
priate,  s(Hne  greater  value.  In  this  case 
EPA  will  set  the  minimum  period  that 
the  law  allows,  or  five  years,  as  the  useful 
life  of  a  motorcycle.  This  value  will  apply 
regardless  of  the  engine  displacement  of 
the  vehicle. 

Maintenance.  The  manufacturers  re¬ 
quested  that  break-in  maintenance  and 
decarbcmlzatlon  be  allowed  as  scheduled 
maintenance,  and  that  combustion 
chamber  access  be  allowed  as  unsched¬ 
uled  maintenance.  Under  the  promul¬ 
gated  regulations,  scheduled  inainte- 
nance  has  been  divided  Into  two  classes: 
Periodic  maintenance  and  anticipated 
maintenance.  Periodic  maintenance  will 
cover  all  those  items  which  are  required 
at  fixed  distance  or  time  intervals,  such 
as  oil  changes,  tune-ups,  etc.  Any  periodic 
maintenance  not  specifically  authorized 
by  the  regulations  may  be  performed  as 
long  as  a  showing  is  made  that  this  main¬ 
tenance  will  be  performed  by  most 
owners  in  actual  use.  Anticipated  main¬ 
tenance  will  cover  those  types  of  failures 
which  are  likely  to  occiu:  and  for  which 
no  preventive  maintenance  is  appro¬ 
priate,  and  whose  occurrence  is  mani¬ 
fested  by  an  overt  indication  to  the 
owner. 

Examples  of  anticipated  maintenance 
items  are  piston  seizure  which  results  in 
the  vehicle  being  inoperative,  or  the  need 
for  cylinder  head  decarbonizaUon, 
manifested  by  an  obvious  loss  of  power 
or  surging.  To  qualify  f(^  anticipated 
maintenance,  a  manufacturer  must  spec¬ 
ify  in  his  application  for  certification 
the  approximate  distance  at  which  the 


need  for  anticipated  maintenance  will 
occur,  and  must  include  the  mainte¬ 
nance  item  in  the  owner’s  maintenance 
instructions.  Anticipated  maintenance 
must  be  approved  by  the  Administrator 
prior  to  service  accumulation.  During 
testing  the  maintenance  may  be  per¬ 
formed  if  there  is  an  overt  in^cation  of 
the  failure,  and  if  the  failure  does  not 
otherwise  render  the  vehicle  imrepre- 
sentative.  Access  to  the  combustion 
chamber  will  be  allowed  only  if  the 
maniifacturer  indicates  prior  to  testing 
that  such  a  failure  is  anticipated  to  oc¬ 
cur  and  if  he  makes  a  showing  that  the 
type  of  maintenance  which  will  allevi¬ 
ate  the  failure  is  likely  to  be  done  in  the 
field. 

Both  the  207(a)  warranty  and  the 
recall  provision  apply  to  motorcycles. 
The  application  of  these  requirements  is 
neither  affected  by,  nor  in  conflict  with, 
the  concept  of  anticipated  maintenance. 
Anticipated  maintenance  instructions 
are  premised  on  the  catastrophic  fail¬ 
ure  of  parts  to  which  they  apply  and  the 
fact  that  such  parts  have  a  known  serv¬ 
ice  life  less  than  the  usefiU  life  of  the 
motorcycle  and  must  be  installed  and 
functioning  in  order  for  the  motorcycle 
to  operate.  A  catastrophic  failure  as  used 
here  is  one  which  occurs  without  a  sig¬ 
nificant  period  of  degradation  of  either 
components  or  emissions  performance. 
It  is  also  a  failure  which  renders  the 
motorcycle  in(H)erative.  Thus,  no  amount 
of  adjustment  or  modification  would  al¬ 
low  the  motorcycle  to  operate. 

Because  of  the  nature  of  catastrophic 
failiues,  components  which  fail  in  such 
a  manner  pose  no  threat  to  the  emis¬ 
sions  performance  of  motorcycles.  Such 
failures  covered  by  anticipated  main¬ 
tenance  instructions  may  not  be  subject 
to  a  claim  under  the  section  207(a)  war¬ 
ranty  or  recall  under  section  207(c)  (1). 
However,  the  existence  of  an  anticipated 
maintenance  instruction  will  not  insu¬ 
late  a  manufacturer  from  recall  or  war¬ 
ranty  actions  if  a  component  to  which 
such  an  instruction  applies  fails  in  a 
non-catastrophlc  mode.  If  such  a  com¬ 
ponent  actually  deteriorates  and  emis¬ 
sions  exceed  standards  (as  a  direct  con¬ 
sequence  of  the  failure  or  as  a  result  of 
engine  adjustment  to  improve  drive- 
ability)  ,  nonconforming  motorcycles 
may  be  remedied  by  a  claim  under  the 
warranty  and/or  the  recall  provision. 

Beginning  with  the  1980  model  year. 
EPA  will  specify  as  part  of  scheduled 
maintenance  the  adjustment  settings  of 
any  ccmiponents  which  are  c£q)able  of 
being  adjusted  and  which  would  be  ex¬ 
pected  to  affect  emission  levels.  Those 
a^ustments  within  the  physically  al¬ 
lowable  range  that  are  expected  to  maxi¬ 
mize  driver  perceived  performance  char¬ 
acteristics  will  be  specified.  For  exam¬ 
ple,  settings  for  the  idle  mixture,  car¬ 
buretor  fuel  metering  rod  and  spark 
timing  will  be  specified,  where  adjust¬ 
ment  is  available.  Therefore,  the  manu¬ 
facturers  will  be  required  to  either  cali¬ 
brate  the  vehicle  so  that  it  meets  the 
standards  at  all  adjustments  or  to  phys¬ 
ically  and  permanently  constrain  the 
range  of  adjustment  to  the  degree  neces¬ 


sary  so  that  the  required  emission  levels 
will  be  achieved  at  any  adjustment  with¬ 
in  that  range.  It  is  expected  that  motor¬ 
cycle  manufacturers  will  comply  with 
this  requirement  by  eliminating  the 
need  for  certain  in-use  adjustments  and 
by  providing  physical  limitations  (posi¬ 
tive  stops)  to  the  range  of  any  remain¬ 
ing  maintenance  adjustments.  This  pro¬ 
cedure  is  being  adopted  because  motor¬ 
cycles  to  a  large  extent  are  maintained 
by  their  owners,  and  these  vehicles  are 
expected  to  be  set  by  the  owner  to  those 
adjiistment  points  that  he  or  she  per¬ 
ceives  will  provide  optimum  performance 
by  improving  either  the  power  or  the 
fuel  economy. 

This  procedure  is  intended  to  prevent 
the  above  standard  emission  levels  other¬ 
wise  associated  with  maladjustment.  This 
provision  of  the  reg\ilations  is  especially 
important  to  the  effective  implementa¬ 
tion  of  the  1980  standards  since  it  is  ex¬ 
pected  that  the  technology  to  be  used  to 
meet  these  standards  will  be  basically 
engine  adjustment  technology.  If  limita¬ 
tions  are  not  placed  on  such  adjustments, 
it  would  be  reasonably  expected  that  the 
effectiveness  of  emission  control  would  be 
largely  negated  as  an  inherent  result  of 
in-use  maintenance  practices. 

Test  Procedures.  In  general  only  minor 
adverse  comments  were  received  with  re¬ 
spect  to  the  test  procedures.  As  stated  in 
the  NPRM  preamble,  consideration  was 
being  given  to  the  use  of  the  Critical  Flow 
Venturi  sampling  system.  This  system 
has  been  adopted  as  an  allowable  alter¬ 
native  to  the  proposed  Positive  Displace¬ 
ment  Pump  constant  volume  sampler. 

Manufacturers  cc»nmented  that  the 
pre-«nission  test  soak  period  was  un¬ 
necessarily  long  especially  for  the  small 
displacement  motorcycles.  Based  on 
manufacturer  and  EPA  data,  the  soak 
period  has  been  revised  to  require  soak 
periods  of  6,  8  and  12  hours  for  Classes  I 
through  m,  respectively. 

Opposition  to  the  12  hour  cyclic  ac¬ 
cumulation  of  durability  distance  was 
stated  by  some  manufacturers.  It  was 
their  opinion  that  this  procedure  added 
substantial  cost  and  delay  to  distance  ac¬ 
cumulation  and  the  effect  on  durability 
was  imcertain.  EPA  maintains  that  this 
procediure  is  relevant  to  durability  test 
cycles,  and  considers  its  use  appropriate, 
nie  Agency  concluded  that  the  non¬ 
operating  period  should  be  reduced  to  8 
hours  in  order  to  minimize  distance  ac- 
ciunulation  time  while  still  achieving  the 
objectives  of  the  procedure.  Since  the 
time  required  to  acciunulate  the  specified 
distances  is  9  to  22  days,  depending  on 
the  class,  this  requirement  is  not  consid¬ 
ered  unreasonable. 

The  emission  test  dynamometer  re¬ 
quirements  have  been  restricted  to  per¬ 
formance  requirements  in  terms  of  the 
road  load  characteristics  and  cooling. 
This  was  done  to  allow  the  maximiun 
amoimt-of  test  equipment  flexibility  for 
motorcycle  manufacturers.  The  road  load 
requirements  have  been  changed  from 
the  single  velocity  specification  to  a  two 
term  equation  of  simulated  road  force  as 
a  function  of  velocity.  The  specified  road 
load  force  at  65  km/h  must  be  simulated 
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within  a  5  newton  (1.1  pounds  force)  tol¬ 
erance.  The  forces  at  other  speeds  are 
simulated  to  the  best  ability  of  the  equip¬ 
ment  being  used.  It  Is  the  Agency’s  Inten¬ 
tion  to  specify  a  force  tolerance  over  the 
entire  test  speed  range  If  tests  Indicate 
there  are  significant  errors  In  emissions 
or  fu^  economy  measurement  resulting 
from  the  use  of  equipment  which  does 
not  accurately  simulate  the  specified  road 
load.  These  tests  will  be  performed  after 
the  djmamometer  being  procured  by  EPA 
becomes  operational;  and  tolerances.  If 
determined  necessary,  will  be  Issued  for 
the  1980  model  year. 

One  manufacturer  was  opposed  to  the 
emission  driving  schedule  because  of  the 
need  for  the  very  small  motorcycles  to 
operate  at  wide  open  throttle  dxuing  part 
of  the  driving  schedule.  The  required 
maximum  speed  of  59  km/h  (37  ml/h) 
for  urban  driving  is  considered  by  EPA  to 
be  a  representative  top  speed  for  non¬ 
freeway  traffic.  EPA  t^ts  revealed  that 
only  motorcycles  with  certain  c(Hnbina- 
tions  of  gearing  and  wheel  size  have  dif¬ 
ficulty  achieving  the  maximum  speed.- 
The  present  procedure  which  allows  wide 
open  throttle  operation  in  place  of 
achieving  the  required  speed  is  consid¬ 
ered  representative  of  actual  use,  there¬ 
fore  the  driving  schedule  as  proposed  Is 
specified. 

Manufacturers  commented  that  the 
speeds  In  the  durability  cycle  were  also 
not  representative  for  certain  motorcy¬ 
cles.  An  analysis  of  the  durability  driv¬ 
ing  schedule  speeds  determined  that  cer¬ 
tain  modifications  to  the  lap  speeds 
should  be  made.  The  final  rule  making 
reflects  these  revised  speeds. 

Based  on  comments  by  one  manufac¬ 
turer,  the  displacement  applicability  of 
the  two  sets  of  shift  points  has  been 
changed  from  above  and  below  170  cc  to 
above  and  below  280  cc.  A  requirement 
for  downshifting  at  the  same  vehicle 
speed  as  the  upshift  has  been  added.  The 
use  of  manufacturer’s  recommended  shift 
procedures  is  still  allowable. 

Motorcycle  manufactxirers  have  re¬ 
quested  the  use  of  indoor  dsmamometers 
for  distance  accumulation.  There  are  no 
specific  provisions  for  this  in  the  regu¬ 
lations.  However,  the  EPA  will  not  dis¬ 
allow  the  use  of  a  chassis  d3mamometer 
solely  because  it  Is  located  within  a  build¬ 
ing.  Indoor  ambient  temperature  and  the 
temperature  measured  at  the  cooling  fan 
that  are  within  5”  C  of  outdoor  ambient 
are  considered  reasonable.  Manufacture 
wishing  to  use  an  indoor  chassis  dyna¬ 
mometer  must  request  this  in  their  ap- 
pUcation  for  certification. 

Comments  which  were  received  in  re¬ 
sponse  to  the  NPRM  are  available  for  in¬ 
spection  and  copying  during  normal  busi¬ 
ness  hours  at  the  UB.  Environmental 
Protection  Agency,  Public  Information 
Reference  Unit,  Room  2922  (EPA  Libr¬ 
ary)  ,  401  M  St,  S.W.,  Washington,  D.C. 
20460.  As  provided  for  In  40  C7FR  Part  2, 
a  reascmaide  fee  may  be  charged  for 
copying  services. 

Single  copies  of  EPA’s  detailed  analysis 
of  the  comments  received,  entitled 
‘’Motorcycle  Emission  Regulations — 


Summary  and  Analysis  of  NPRM  Com-^ 
ments”,  as  well  as  cx^es  of  the  Pinal  En-" 
vlronmental  Impact  Statement  are  avail¬ 
able  upon  request  fnmi  the  Public  In¬ 
formation  Center  (PM-215),  UB.  Pki- 
vironmental  Protection  Agency,  401  M 
Street,  S.W,  Washlngt<«i,  D.C.  20460. 

This  Notice  of  Pinal  Rulemaking  Is  Is¬ 
sued  under  the  authority  of  sections  202. 
206,  208  and  301(a)  of  the  CHean  Air  Act, 
as  amended  (42  U.S.C.  1857f-l,  1857f-5. 
1857f-6,  1857g(a)). 

Effective  date:  This  regulation  becomes 
effective  on  February  4. 1977. 

Note. — ^The  Environmental  Protection 
Agency  has  determined  that  this  document 
contains  a  major  regulation  requiring  prep¬ 
aration  of  an  Inflation  Impact  Statement 
under  Executive  Order  11821  and  OMB  Cir¬ 
cular  A-107  aiKl  cerUflee  that  an  Inflation 
Impact  Statement  has  been  prepared. 

Dated:  December  23, 1976. 

John  Quarles, 

Acting  Administrator. 

Subparts  E  and  P  are  added  as  follows : 


Subpart  E — Emission  Raguiations  for  1978  arul 
Later  New  Motorcycies,  Generai  Provisions 

Sec. 

86.401- 78  General  applicability. 

86.402- 78  Deflnltlons. 

86.403- 78  Abbreviations. 

86.404- 78  Section  numbering. 

86.405- 78  Measurement  system. 

86.406- 78  Introduction,  structure  of  sub¬ 

part.  further  Information. 

86.407- 78  Certificate  of  conformity  required. 

86.408- 78  General  standards;  Increase  In 

emlsslonB  unsafe  conditions. 
86.400-78  Defeat  devices,  prohibition. 

86.410- 78  Emission  standards  for  1078 

mot(»cycles. 

86.410- 80  Emission  standards  for  1080 

motorcycles. 

86.411- 78  Maintenance  Instructions,  ve¬ 

hicle  purchaser. 

86.412- 78  Maintenance  Instructions,  submis¬ 

sion  to  Administrator. 

86.413- 78  Labeling. 

86.414- 78  Submission  of  vehicle  Identifica¬ 

tion  numbers. 

86.415- 78  Production  vehicles. 

86.416- 78  Application  for  certification. 

86.417- 78  Approval  of  application  for  cer¬ 

tification. 

86.418- 78  Test  fleet  selection. 

86.410-78  Engine  displacement,  motorcycle 
classes. 

86.420- 78  Engine  families. 

86.421- 78  Test  fleet. 

86.422- 78  Administrator’s  fleeL 

86.423- 78  Test  vehicles. 

86.424- 78  Service  accvunulation,  testing  and 

maintenance. 

86.425- 78  Test  procedures. 

86.426- 78  Service  accumulation. 

86.427- 78  Emission  tests. 

86.428- 78  Malntenace,  scheduled;  test  ve¬ 

hicles. 

86.428- 80  Maintenance,  scheduled,  test  ve¬ 

hicles. 

86.420-78  Maintenance,  unscheduled;  test 
vehicles. 

86.430- 78  Vehicle  failure. 

86.431- 78  Data  submission. 

86.432- 78  Deterioration  factOT. 

86.433- 78  (Reserved] 

86.434- 78  Official  emission  testa. 

86.435- 78  Extrapolated  emission  values. 

86.436- 78  Additional  service  accumulation. 

86.437- 78  C«tiflcatlon. 

86.438- 78  Amendments  to  the  applloatlcm. 


Sec. 

86.430-78  Alternative  prooedtse  for  ammid* 
Ing  certlflcateB  of  conformity. 

86.440- 78  Maintenance  of  records. 

86.441- 78  Right  of  entry. 

86.442- 78  Denial,  revocaticm  or  suspension 

of  certification. 

86.443- 78  Bequest  for  hearing. 

86.444- 78  Hearings  on  certification. 

Subpart  F — Emission  Regulations  for  1978  and 
Later  New  Motorcycles;  Test  Procedures 

86.501- 78  Appllcabnity. 

86.502- 78  Definitions. 

86.503- 78  Abbrevlatlrms. 

86.504- 78  Section  numbering. 

86.505- 78  Introduction;  structure  of  sub¬ 

part. 

86.506  (Reserved] 

86.607  (Reserved] 

86.508-78  Dynamometer. 

.86.500-78  Exhaust  gas  sampling  system. 
86.510  (Reserved] 

86.511-78  Exhaust  gas  analytical  system. 
86.512  (Reserved] 

86.513- 78  Fuel  and  engine  lubricant  speci¬ 

fications. 

86.514- 78  Analytical  gases. 

86.515- 78  EPA  Urban  Dynamcnneter  Driving 

Schedxile. 

86.516- 78  Calibrations,  frequency  and  over¬ 

view. 

86.517  (Reserved] 

86.518-78  Dynamometer  calibration. 
86.510-78  Constant  volume  sampler  calibra¬ 
tion. 

86A20  (Reserved] 

86.521- 78  Hydrocarbon  analyzer  calibration. 

86.522- 78  Carbon  monoxide  analyzer  cali¬ 

bration. 

86.523- 78  Oxides  of  nitrogen  analyzer  cali¬ 

bration. 

86.524- 78  Carbon  dioxide  analjrzer  calibra¬ 

tion. 

86.625  (Reserved] 

86.626-78  Calibration  of  other  equipment. 
86527-78  Test  procedures,  overview. 
86.628-78  Transmlsslcms. 

86.520-78  Road  load  force  and  Inertia 
weight  determination. 

86.630- 78  Test  sequence,  general  require¬ 

ments. 

86.631- 78  Vehicle  preparation. 

86.532-78  Vehicle  preconditioning. 

86.633  (Reserved] 

86.534  (Reserved] 

86.635-78  Dynamometer  procedure. 
86.536-78  Engine  starting  and  restarting. 
86.637-78  Dynamometer  test  runs. 

86.538  (Reserved] 

86.630  (Reserved] 

86540-78  Exhaust  sample  analysis. 

86541  (Reserved] 

86.542-78  Records  required. 

86543  (Reserved] 

86.544-78  Calculations;  exhaust  emissions. 

AxrrHORrrr:  Secs.  202,  206,  307,  208,  and 
301  (a)  of  the  Clean  Air  Act,  as  amended  (42 
UJ3.C.  1867f-l,  1857f-6,  1857f-5g,  1857f-6, 
1857g(a)). 

Subpart  E — Emission  Regulations  for  1978 
and  Later  New  Motorcycles,  General 
Provisions 

§  86.401—78  General  applicability. 

(a)  This  subpart  applies  to  1978  and 
later  model  year,  new  gasoline-fueled 
motorcycles  built  after  31  December 
1977. 

(b)  Motocycles  with  engine  displace¬ 
ments  less  than  50  cc  (3.1  cu.  In.)  are 
excluded  from  the  requirements  of  this 
subpart. 

(c)  A  motorcycle  is  excluded  from  the 
requirements  of  this  subpart*  if.  with  an 
80  kg  (176  Ib)  driver.  It  eaimot: 
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(1)  start  from  a  dead  stop  using  only 
the  engine,  or 

(2)  Exceed  a  maximum  speed  of  40 
km/h  (24.9  mph)  level  paved  surfaces. 

§  86.402—78  Definiiions. 

(a)  The  definitions  in  this  section  ap¬ 
ply  to  this  subpart  and  also  to  Subpart  F. 

“Act"  means  Part  A  of  title  II  of  the 
Clean  Air  Act,  42  U.S.C.  1857  f-1  through 
f-7,  as  amended  by  Pub.  L.  91-604. 

“Administrator”  means  the  Adminis¬ 
trator  of  the  Environmental  Pi-otection 
Agency  or  his  authorized  repi’esentative. 

“Class”,  see  §  86.419. 

“CJrankcase  emissions”  means  airborne 
substances  emitted  to  the  atmosphere 
from  any  portion  of  the  engine  crank¬ 
case  ventilation  or  lubrication  systems. 

“Curb  mass”  means  the  actual  or 
manufacturer’s  estimated  mass  of  the 
vehicle  with  fluids  at  nominal  capacity 
and  with  all  equipment  specified  by  the 
Administrator. 

“Displacement”,  and  “Displacement 
Class”,  see  §  86.419. 

“Engine  family”  means  the  basic  clas¬ 
sification  unit  of  a  manufacturer’s  prod¬ 
uct  line  used  for  the  purpose  of  test 
fleet  selection  and  determined  in  accord¬ 
ance  with  §  86.420. 

“Engine-displacement-system  combi¬ 
nation”  means  an  engine  family-dis¬ 
placement-emission  control  system  com¬ 
bination. 

“EPA  Enforcement  OflBcer”  means  any 
officer  or  employee  of  the  Environmental 
Protection  Agency  so  designated  in  writ¬ 
ing  by  the  Administrator  (or  by  his 
designee) . 

“Exhaust  emissions”  means  substances 
emitted  to  the  atmosphere  from  any 
opening  downstream  from  the  exhaust 
port  of  a  motor  vehicle  engine. 

“Fuel  system”  means  the  combina¬ 
tion  of  fuel  tank,  fuel  pump,  fuel  lines, 
oil  Injection  metering  system,  and  car¬ 
buretor  or  fuel  injection  components, 
and  includes  all  fuel  system  vents. 

“Loaded  vehicle  mass”  means  curb 
mass  plus  80  kg  (176  lb.) ,  average  driver 
mass. 

“Model  year”  means  the  manufac¬ 
turer’s  annual  production  period  (as  de¬ 
termined  by  the  Administrator)  which 
includes  January  first  of  such  calendar 
year.  If  the  manufacturer  has  no  annual 
production  period,  the  term  “model  year” 
shall  mean  the  calendar  year. 

“Motorcycle”  means  any  motor  ve¬ 
hicle  with  a  headlight,  taillight,  and 
stoplight  and  having:  'Two  wheels,  or 
Three  wheels  and  a  curb  mass  less  than 
or  equal  to  680  kilograms  (1499  pounds) . 

“Oxides  of  nitrogen”  means  the  sum 
of  the  nitric  oxide  and  nitrogen  dioxide 
contained  in  a  gas  sample  as  if  the  nitric 
oxide  were  in  the  form  of  nitrogen 
dioxide. 

“Scheduled  maintenance”  means  any 
adjustment,  repair,  removal,  disassem¬ 
bly,  cleaning,  or  replacement  of  vehicle 
components  or  systems  which  is  per¬ 
formed  on  a  periodic  basis  to  prevent 
part  failiu^  or  vehicle  malfunction,  or 
anticipated  as  necessary  to  correct  an 
overt  Indication  of  vehicle  malfunction 
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or  failure  for  which  periodic  mainte¬ 
nance  is  not  appropriate. 

“Span  gas”  means  a  gas  of  known  con¬ 
centration  which  is  used  routinely  to  set 
the  output  level  of  any  analsTser. 

“System”  includes  any  motor  vehicle 
modification  which  controls  or  causes 
the  reduction  of  substances  emitted  from 
motor  vehicles. 

“Useful  life”  is  defined  for  each  class 
(see  §  86.419)  of  motorcycle: 

Class  1-5.0  years  or  12,000  km  (7,456  miles) . 
whichever  first  occurs. 

Class  II — 5.0  years  or  18.000  km  (11,185 
miles) ,  whichever  first  occurs. 

Class  III — 5.0  years  or  30,000  km  (18.641 
miles) ,  whichever  first  occurs. 

“Unscheduled  maintenance”  means 
any  inspection,  adjustment,  repair,  re¬ 
moval,  disassembly,  cleaning,  or  replace¬ 
ment  of  vehicle  components  or  systems 
which  is  performed  to  correct  or  diag¬ 
nose  a  part  failure  or  vehicle  malfunc¬ 
tion  which  was  not  anticipated. 

“Zero  (0)  kilometers  (miles)”  means 
that  point  after  initial  engine  starting 
at  which  normal  assembly  line  operations 
and  adjustments  are  completed. 

§  86.403—78  Abbreviations. 

The  abbreviations  used  in  this  subpart 
have  the  following  meanings  in  both  cap¬ 
ital  and  lowercase : 

ASTM — American  Society  for  Testing  and 
Materials. 

C — Celsius. 

cc — Cubic  centimetre (s) . 
cfh — Cubic  feet  per  hour, 
cfm — Cubic  feet  per  minute, 
cm — Centimetre(s) . 

CO — Carbon  monoxide. 

CO, — Carbon  dioxide. 

Cone — Concentration, 
cu. — Cubic. 

CVS — Constant  volume  sampler. 

EGR — Exhaust  gas  recirculation. 

EP — ^End  point. 

EPA — Environmental  Protection  Agency. 

P — ^Fahrenheit, 
h — ^hour. 

HC — ^Hydrocarbon  (s) . 

Hg — Mercury. 

H.O — Water. 

In. — Inch(es). 

K— Kelvin, 
kg — Kilogram  (s). 
km — KUometre(s). 
kpa — Kilopascals. 
lb — Pound(s). 
m — Metre  (s). 
mph — Miles  per  hour, 
mm — Millimetre  (s) . 

N,  — ^Nitrogen. 

NOx — Oxides  of  nitrogen. 

No. — Number. 

O,  — Oxygen. 

Pa — Pascal  (s) . 

Pb — lead. 

ppm — Parts  per  million  by  volume, 
psi — Pounds  per  square  inch, 
psig — Pounds  per  square  inch  gauge. 

R — Rankine. 

rpm — ^Revolutions  per  minute, 
wt — ^Weight. 

• — Degree  (s). 

% — ^Percent. 

§  86.404—78  Section  numbering. 

(a)  The  year  of  initial  applicability  of 
a  section  is  indicated  by  its  section  num¬ 
ber.  The  two  digits  following  the  hyphen 
designate  the  first  model  year  for  which 
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a  section  is  effective.  A  section  remains 
effective  until  superseded. 

Example.  Section  86.411-78  applies  to  1978 
and  subsequent  model  years  untU  it  is  super¬ 
seded.  If  a  S  86.411-81  Is  promulgated  it 
would  take  effect  beginning  with  1981; 

S  86.411-78  would  apply  to  years  1978 
through  1980. 

(bi  A  reference  to  a  section  without 
a  year  designation  implies  the  appro¬ 
priate  model  year. 

Example.  Wlien  considering  1979  vehicles 
a  reference  to  §  86.411  implies  §  86.411-79. 
However  if  no  186.411-79  has  been  promul¬ 
gated  then  5  86.411-78  is  implied:  See  para¬ 
graph  (a)  of  this  section. 

§86.103-78  Me  aMireiitoiil  sv>ieiii. 

(a»  This  subpart  and  Subpart  F  have 
been  written  using  System  International 
(SI»  units.  SI  miits  will  be  used  to  deter¬ 
mine  compliance  with  these  regulations. 
English  equivalents  have  been  indicated 
solely  for  the  user  s  convenience. 

§  86.406—78  Iniruduclion,  slrueluro  c»f 
subpart,  further  information. 

(ai  This  subpart  contains  general  pro¬ 
visions  regulating  the  emission  of  ^air 
pollution  from  new  motorcycles.  Test 
procedures  are  found  in  Subpart  F. 

(b>  Several  discrete  concepts  are  ad¬ 
dressed  : 

(1)  Requirements.  5§  86.407  to  86.415. 

(21  Application  for  certification. 
§§  86.416  and  86.417. 

(3)  Test  fleet  selection.  §  §  86.418  to 
86.423. 

(4)  Seri'ice  accumulation,  testinn, 
maintenance,  certification.  §§  86.424  to 
86.439. 

(5)  Administrative  provisions. 
§§  86.440  to  86.444. 

(c)  The  certification  procedure  to  be 
followed  depends  upon  the  manufactur¬ 
er’s  project^  sales. 

(1)  New  motorcycles,  produced  by  a 
manufacturer  w’hose  projected  U.S.  sales 
of  motorcycles  is  10,000  or  more  units 
(for  the  model  year  in  which  certification 
is  sought)  shall  demonstrate  compliance 
with  all  general  standards  and  all  specific 
emission  requirements  before  they  can 
be  sold  in  the  United  States.  The  manu¬ 
facturer  is  required  to  submit  an  applica¬ 
tion  with  sales  data,  product  informa¬ 
tion,  required  maintenance,  testing  and 
service  accumulation  procedures.  The 
Administrator  will  select  vehicle  (s) 
w'hich  will  represent  the  manufacturer’s 
product  line.  The  manufacturer  is  re¬ 
quired  to  construct  these  vehicles  to  be 
representative  of  actual  production. 
Service  is  accumulated  and  emission 
tests  performed  with  data  submitted  to 
the  Administrator.  The  Administrator 
may  run  his  own  tests  to  confirm  the 
manufacturer’s  results.  The  Administra¬ 
tor  will  review  the  data  and  either  grant 
or  deny  certification.  If  the  manufac¬ 
turer  wishes  to  make  changes  to  a  certi¬ 
fied  vehicle,  or  to  produce  a  new  vehicle, 
the  Administrator  must  be  notified.  The 
Administrator  may  require  testing  to 
demonstrate  continued  compliance  with 
emission  standards.  Each  vehicle  must 
be  labeled  with  tune  up  specifications 
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and  the  purchaser  must  be  suppUed  with 
maintenance  Instructions.  Also,  Informa¬ 
tion  on  production  vehicles  must  be  sup¬ 
plied  to  the  Administrator. 

(2)  New  motorcycles  produced  by  a 
manufacturer  whose  projected  UJ3.  sales 
of  motorcycles  is  less  than  10,000  units 
(for  the  model  year  in  which  certifica¬ 
tion  is  sought)  shall  meet  both  the  gen¬ 
eral  standards  and  specific  emission  re¬ 
quirements  described  in  §  86.401  through 
§  86.417,  I  86.425,  §  86.437,  and  §  86.440 
through  §  86.444  of  this  subpart  before 
they  can  be  sold  in  the  United  States.  The 
manufacturer  is  required  to  submit  an 
application  containing  a  statement  that 
his  vehicles  conform  to  the  applicable 
emission  standards.  The  manufacturer  is 
required  to  retain  in  his  records,  but  not 
submit  with  the  application,  valid  emis¬ 
sion  test  data  which  support  his  state¬ 
ment.  The  Administrator  will  review  the 
application  and  either  grant  or  deny 
certification.  Each  vehicle  must  be 
labeled  with  tune  up  specifications  and 
the  purchaser  must  be  supplied  with 
maintenance  instructions.  Also,  informa¬ 
tion  on  production  vehicles  must  be  sup¬ 
plied  to  the  Administrator. 

(d)  Manufacturers  who  are  consider¬ 
ing  an  application  should  contact: 
Director,  Certification  Division,  Environ¬ 
mental  Protection  Agency,  2565  Ply¬ 
mouth  Rd.,  Ann  Arbor,  Michigan  48105 
and  state  whether  he  plans  to  certify  for 
total  sales  of  greater  than  or  less  than 
10,000  vehicles  for  the  applicable  model 
year. 

§  86.407—78  Cortificalc  of  roiiforniilT 
required. 

Every  new  motorcycle  manufactured 
for  sale,  sold,  offered  for  sale,  introduced 
or  delivered  for  introduction  into  com¬ 
merce,  or  Imported  Into  the  United  States 
which  is  subject  to  any  of  the  standards 
prescribed  in  this  subpart  is  required  to 
be  covered  by  a  certificate  of  conformity 
issued  pursuant  to  this  subpart. 

§  86.408—78  General  standards;  in¬ 
crease  in  emissions;  unsafe  condi¬ 
tions. 

(a)  Any  system  Installed  on  or  incor¬ 
porated  in  a  new  motorcycle  to  enable 
such  vehicle  to  conform  to  standards  im¬ 
posed  by  this  subpart: 

(1)  Shall  not  in  its  operation  or  fimc- 
tion  cause  the  emission  into*  the  ambient 
air  of  any  noxious  or  toxic  substance  that 
would  not  be  emitted  in  the  operation  of 
such  vehicle  without  such  system,  except 
as  specifically  permitted  by  regulation: 
and 

(2)  Shall  not  in  its  operation,  func¬ 
tion,  or  malfunction  result  in  any  unsafe 
condition  endangering  the  motorcycle, 
its  rider(s),  or  persons  or  property  in 
close  proximity  to  the  vehicle. 

(b)  Every  manufacturer  of  new  motor¬ 
cycles  subject  to  any  of  the  standards 
Imposed  by  this  subpart  shall,  prior  to 
taking  any  of  the  actions  specified  in 
section  203(a)  (1)  of  the  Act,  t^t  or  cause 
to  be  tested  motorcycles  in  accordance 
with  good  engineering  practice  to  ascer¬ 
tain  that  such  test  vehicles  will  meet  the 
requirements  of  this  section  for  the  use¬ 
ful  life  of  the  vehicle. 


§  86.409—78  Defeat  devices,  prohibi- 
tlon. 

(a)  No  motorcycle  shall  be  equipped 
with  a  defeat  device. 

(b)  Defeat  device  means  any  element 
of  design  which; 

(1)  Senses  temperature,  v^cle  speed, 
engine  RPM,  transmission  gear,  mani¬ 
fold  vacuum,  or  any  other  parameter  for 
the  purpose  of  activating,  modulating, 
delaying  or  deactivating  the  operation  of 
any  part  of  the  emission  control  system 
and 

(2)  Reduces  the  effectiveness  of  the 
emission  control  system  under  conditions 
which  may  reasonably  be  expected  to  be 
encountered  in  normal  urban  vehicle  c^- 
eratlon  and  use,  luiless 

(1)  Such  conditions  are  substantially 
Included  in  the  Federal  emission  test 
procedure,  or 

(ii)  The  need  for  the  device  is  justi¬ 
fied  in  terms  of  protecting  the  vehicle 
against  damage  or  accident,  or 

(lii)  The  device  does  not  go  beyond 
the  requirements  of  engine  starting  or 
warm-up. 

§  86.4 18— 78  Einii^i^iun  standards  for 
1978  molorfycles. 

(a) (1)  Exhaust  emissions  from  1978 
m(xiel  year  motorcycles  shall  not  exceed: 

(1)  Hydrocarbons.  (A)  For  vehicles 
with  engine  displacements  equal  to  or 
greater  than  50  cc  (3.1  cu.  In.)  but  less 
than  170  cc  (10.4  cu.  in  ),  5.0  grams  per 
vehicle  kilometre. 

(B)  For  vehicles  with  engine  displace¬ 
ments  equal  to  or  greater  than  170  cc 
(10.4  cu.  in.)  but  less  than  750  cc  (46.8 
cu.  in.) ,  the  standard  is  computed  by  use 
of  the  following  formula,  rounded  in  ac¬ 
cordance  with  ASTM  E  29-67  to  two  sig¬ 
nificant  figures: 

Hydrocarbon  standard  In  grams  per  vehicle 

kUometre=6.0  +  0.0165X  (D-170) . 

where; 

D  =  engine  displacement  of  the  motorcycle 
In  cubic  centimetres,  see  S  86.419. 

(C)  For  vehicles  with  engine  displace¬ 
ments  equal  to  or  greater  than  750  cc 
(45.8  cu.  in.) ,  14  grams  per  vehicle  kil¬ 
ometre. 

(ii)  Carbon  monoxide:  17  grams  per 
vehicle  kilometre. 

(2)  The  standards  set  forth  in  para¬ 
graph  (a)  (1)  of  this  section  refer  to  the 
exhaust  emitted  over  driving  schedules 
as  set  forth  in  Subpart  F  and  measured 
and  calculated  in  accordance  with  those 
procedures. 

(b)  No  crankcase  emissions  shall  be 
discharged  into  the  ambient  atmosphere 
from  any  new  motorcycle  subject  to  this 
subpart. 

§  86.410—80  Enii«<!>ioii  »laitdar«lf>  for 
1980  niotorfyclcs. 

(a)  (1)  Exhaust  emissions  from  1980 
model  year  motorcycles  shall  not  exceed: 

(1)  Hydrocarbons.  5.0  grams  per  ve¬ 
hicle  kilometre. 

(ii)  Carbon  monoxide.  12  grams  per 
vehicle  kilometre. 

(2)  The  standards  set  forth  in  para¬ 
graph  (a)  (1)  of  this  section  refer  to  the 
exhaust  emitted  over  driving  schedules 
as  set  forth  in  Subpart  F  and  measured 


and  calculated  in  accordance  with  those 
procedures. 

(b)  No  crankcase  emissions  shall  be 
discharged  into  the  ambient  atmosphere 
from  any  new  motorcycle  subject  to  this 
EUbpart. 

§  86.411—78  Maintonanre  inMruoiiou«, 
vehicle  purchaser. 

(a)  The  manufacturer  shall  furnish  or 
cause  to  be  furnished  to  the  ultimate  pur¬ 
chaser  of  each  new  motorcycle  the  writ¬ 
ten  instructions  for  the  periodic  and  an¬ 
ticipated  maintenance  and  use  of  the 
vehicle  by  the  ultimate  purchaser  as  may 
be  reasonable  and  necessary  to  assure  the 
proper  functioning  of  emission  control 
systems  for  the  vehicle’s  useful  life. 

(1)  Such  instructions  shall  be  pro\dded 
for  those  vehicle  and  engine  components 
listed  in  Appendix  VI  to  this  part  (and 
for  any  other  components)  to  the  extent 
that  maintenance  of  these  components  is 
necessary  to  assme  the  proper  function¬ 
ing  of  emission  control  systems. 

(2)  Such  instructions  shall  be  in  the 
English  language  and  in  clear,  and  to  the 
extent  practicable,  nontechnical  lan¬ 
guage. 

(b)  The  maintenance  instructions  re¬ 
quired  by  this  section  shall: 

(1)  Contain  a  general  description  of 
the  documentation  which  the  manufac¬ 
turer  will  require  from  the  ultimate  pur¬ 
chaser  or  any  subsequent  purchaser  as 
evidence  of  compliance  with  the  instruc¬ 
tions,  and 

(2)  Specify  the  performance  of  all 
scheduled  maintenance  performed  by  the 
manufacturer  under  S  86.428. 

§  86.412—78  Muinlenanrr  iiistruriiuiis, 
Kiibmi»>8ioii  lo  .Administrator. 

(a)  Instructions  for  vltimaie  pur¬ 
chaser.  (1)  The  manufacturer  shall  pro¬ 
vide  to  the  Administrator,  at  least  30  days 
before  being  sum>Iled  to  the  ultimate  pur¬ 
chaser  (unless  the  Administrator  con¬ 
sents  to  a  lesser  period  of  time) ,  a  copy  of 
the  maintenance  Instructions  which  the 
manufacturer  proposes  to  supply  to  the 
ultimate  purchaser.  The  instructions 
must  Include  the  periodic  and  anticipated 
maintenance  contained  in  the  apphca- 
tl(m  for  certification  or  contained  in  the 
manufacturers’  records  (if  anticipated 
sales  are  less  than  10,000  units) .  Such  in¬ 
structions  must  be  reasonable  and  neces¬ 
sary  to  assure  the  proper  functioning  of 
the  vehicle’s  emission  control  sj'stems. 

(2)  Any  revision  to  the  maintenance 
instructions  which  will  affect  emissions 
shall  be  supidled  to  the  Administrator  at 
least  30  days  before  being  suppUed  to  the 
ultimate  purchaser  unless  the  Adminis¬ 
trator  consents  to  a  lesser  pericxl  of  time. 

(b)  Other  instructions.  The  manufac¬ 
turer  of  any  new  motorcycle  subject  to 
any  of  the  standards  prescribed  in  this 
subpart  shall  submit  to  the  Administra¬ 
tor  at  the  time  of  issuance  by  the  manu¬ 
facturer,  copies  of  all  sales  brochures, 
instructions,  or  explanations  regarding 
the  use,  repair,  adjustment,  maintenance, 
or  testing  of  such  vdilcle  relevant  to  the 
control  of  crankcase  or  exhaust  emis¬ 
sions,  Issued  by  the  manufacturer  for  use 
by  other  manufacturers,  assembly  plants. 
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distributors,  dealers,  repair  facilities,  and 
ultimate  purchasers.  Any  material  not 
translated  into  the  English  language  need 
not  be  submitted  unless  specifically  re¬ 
quested  by  the  Administrator. 

5  86.413—78  I.abeling. 

(a)(1)  nie  manufacturer  of  any 
motorcycle  shall,  at  the  time  of  manu¬ 
facture.  a£Bx  a  permanent,  legible  label, 
of  the  type  and  In  the  manner  described 
below,  containing  the  information  here¬ 
inafter  provided,  to  all  production 
models  of  such  vehicles  available  for 
sale  to  the  public  and  covered  by  a  cer¬ 
tificate  of  conformity. 

(2)  A  plastic  or  metal  label  shall  be 
welded,  riveted,  or  otherwise  perma¬ 
nently  attached  and  must  be  readily  ac¬ 
cessible.  Multi-part  labels  may  be  used. 

(3)  The  label  shall  be  afBxed  by  the 
vehicle  manufacturer  who  has  been  Is¬ 
sued  the  certificate  of  conformity  for 
such  vehicle,  in  such  a  manner  that  it 
cannot  be  removed  without  destroying  or 
defacing  the  label. 

(4)  The  label  shall  contain  the  follow¬ 
ing  Information  lettered  in  the  English 
language  In  block  letters  and  niimerals, 
which  shall  be  of  a  color  that  contrasts 
with  the  background  of  the  label: 

(1)  The  label  heading.  Vehicle  Emis¬ 
sion  Control  Information; 

(ii)  Pull  corporate  name  and  trade¬ 
mark  of  the  manufacturer; 

(111)  Engine  displacement  (in  cubic 
centimetres)  and  engine  family  identifi¬ 
cation; 

(Iv)  Engine  tune  up  specifications  and 
adjustments,  as  recommended  by  the 
manufacturer,  including  idle  speed,  igni¬ 
tion  timing,  and  the  Idle  air-fuel  mixture 
setting  procedure  and  value  (e.g.,  idle 
CO.  Idle  air-fuel  ratio,  Idle  speed  drop) . 
These  specifications  shall  indicate  the 
proper  transmission  position  during  tune 
up; 

(V)  Any  specific  fuel  or  engine  lubri¬ 
cant  requirements  (e.g,,  lead  content. 
Research  octane  number,  engine  lubri¬ 
cant  tsre) ; 

(Vi)  An  xmcondltional  statement  of 
conformity  to  USEPA  regulations  which 
Includes  the  model  year;  for  example. 
This  Vehicle  Conforms  to  USEPA  Regu¬ 
lation  Applicable  to - Model  Year 

New  Motorcycles. 

(b)  Hie  provisions  of  this  section 
shall  not  prevent  a  manufacturer  from 
also  reciting  on  the  label  that  such  ve¬ 
hicle  conforms  to  any  other  applicable 
Federal  or  State  standards  for  new 
motorcycles  or  any  other  Information 
that  such  manufacturer  deems  necessary 
for,  or  useful  to,  the  proper  operation 
and  satisfactory  maintenance  of  the 
vehicle. 

§  86.414—78  Submission  of  vehicle 
identification  numbers. 

(a)  Upon  request  by  the  Adminis¬ 
trator,  the  manufactiu^r  of  any  motor¬ 
cycle  covered  by  a  certificate  of  con¬ 
formity  shall,  within  30  days.  Idratlfy 
by  vc^cle  Idoittficatton  number,  the 
vehiclefs)  covered  by  the  certificate  of 
confonnlty. 


(6)  The  manufacturer  of  any  motor¬ 
cycle  covered  by  a  certificate  of  con¬ 
formity  Shan  furnish  to  the  Administra¬ 
tor,  at  the  beginning  of  each  model  year, 
any  vehicle  identification  number  cod¬ 
ing  system  which  identifies  whether  such 
vehicle (s)  are  covered  by  a  certificate 
of  conformity. 

§86.415—78  Production  vehicles. 

(a)  Any  manufacturer  obtaining  cer¬ 
tification  shaU  supply  to  the  Administra¬ 
tor,  upon  his  request,  a  reasonable  num¬ 
ber  of  production  vehicles  selected  by  the 
Administrator  which  are  representative 
of  the  engines,  emission  control  systems, 
fuel  systems,  and  transmissions  offered 
and  t3Tlcal  of  production  models  avail¬ 
able  for  sale  imder  the  certificate.  These 
vehicles  shall  be  supplied  for  testing  at 
such  time  and  place  and  for  such  reason¬ 
able  periods  as  the  Administrator  may 
require. 

(b)  Any  manufacturer  obtaining  cer¬ 
tification  shall  notify  the  Administrator, 
on  a  quarterly  basis,  of  the  number  of 
vehicles  of  each  engine  family-engine 
displacement -emission  control  system- 
fuel  system-transmission  type-inertlal 
mass  category  combination  produced  for 
sale  in  the  United  States  during  the  pre¬ 
ceding  quarter. 

(c)  All  motorcycles  covered  by  a  cer¬ 
tificate  of  conformity  shall  prior  to  de¬ 
livery  to  the  ultimate  purchaser  be  ad¬ 
just^,  by  the  manufacturer  or  his  agent, 
to  the  ignition  timing  specification  de¬ 
tailed  in  §  86.413. 

§  86.416—78  .Application  for  certifica¬ 
tion. 

(a)  New  motorcycles  produced  by  a 
manufacturer  whose  projected  sales  hi 
the  United  States  is  10,000  or  more  units 
(for  the  model  year  In  which  certifica¬ 
tion  Is  sought)  are  covered  by  the  fol¬ 
lowing: 

(1)  An  application  for  a  certificate  of 
conformity  to  the  regulations  In  the  Eng¬ 
lish  language  applicable  to  new  motor¬ 
cycles  shall  be  made  to  the  Administra¬ 
tor  by  the  manufacturer  and  shall  be  up¬ 
dated  and  corrected  by  amendment. 
Where  possible,  a  manufacturer  should 
Include  in  a  single  application  for  certi¬ 
fication,  a  description  of  all  vehicles  In 
each  class  for  which  certification  Is  re¬ 
quired.  A  manufacturer  may,  however, 
choose  to  apply  separately  for  certifica¬ 
tion  of  part  of  his  product  line.  The  se¬ 
lection  of  test  vehicles  and  the  computa¬ 
tion  of  test  results  will  be  determined 
separately  for  each  application. 

(2)  The  application  shall  be  In  writ¬ 
ing,  signed  by  an  authorized  representa¬ 
tive  of  the  manufacturer,  and  shall  In¬ 
clude  the  following: 

(1)  Identification  and  description  al 
the  vehicles  covered  by  the  application 
and  a  description  of  their  engliM,  emis¬ 
sion  control  system  and  fuel  system  com¬ 
ponents.  This  shall  Include  a  detailed  de¬ 
scription  of  esu;h  auxiliary  emission  con- 
tnd  device.  Transmission  gear  ratios, 
overall  drive  ratios  and  vehicle  mass  (or 
range  (ff  mass)  shall  also  be  Included. 
The  label  and  Its  location  shall  be  spec¬ 


ified.  §  86.413.  Available  optional  equip¬ 
ment  shall  be  described. 

(11)  The  range  of  available  fuel  and  ig¬ 
nition  system  adjustments. 

(ill)  Projected  U.S.  sales  data  sufficient 
to  enable  the  Administrator  to  select  a 
test  fleet  representative  of  the  vehicles 
for  which  certification  Is  requested.  If 
"reduced  testing  based  on  low  sales  vol¬ 
ume  is  requested  the  method  of  predict¬ 
ing  sales  shall  be  described. 

(iv)  A  description  of  the  test  equip¬ 
ment  (if  applicable)  and  fuel  and  engine 
lubricant  proposed  to  be  used. 

(v)  A  description  of  the  proposed  serv¬ 
ice  accumulation  procedure  and  a 
description  of  the  proposed  scheduled 
maintenance. 

(vl)  A  statement  of  recommended 
periodic  and  anticipated  maintenance 
and  procedures  necessary  to  assure  that 
the  vehicles  covered  by  a  certificate  of 
conformity  in  operation  conform  to  the 
regulations,  listings  of  the  fuels  and 
lubricants  to  be  recommended  to  the  ulti¬ 
mate  purchaser  and  a  description  of  the 
program  for  training  of  personnel  for 
such  maintenance,  and  the  equipment 
required  to  perform  this  maintenance. 

(vii)  A  description  of  normal  assembly 
line  operations  and  adjustments  If  such 
procedures  exceed  10  km  (6.2  miles)  or 
one  hour  of  engine  operation. 

(3)  Completed  copies  of  the  application 
and  of  any  amendments  thereto,  and  aU 
notifications  under  §§86.438  and  86.439 
shall  be  submitted  In  such  multiple  copies 
as  the  Administrator  may  require. 

(4)  For  purposes  of  this  section,  “aux¬ 
iliary  emission  control  device”  means  any 
element  of  design  which  senses  tempera¬ 
ture,  vehicle  speed,  engine  RPM,  trans¬ 
mission  gear,  manifold  vacuum,  or  any 
other  parameter  for  the  purpose  of 
activating,  modulating,  delaying,  or  de¬ 
activating  the  operation  of  any  part  of 
the  emission  control  system. 

(b)  New  motorcycles  produced  by  a 
manufacturer  whose  projected  sales  In 
the  United  States  Is  less  than  10,000  units 
(for  the  model  year  In  which  certification 
Is  sought)  are  covered  by  the  following: 

(1)  An  the  information  that  would 
otherwise  be  required  to  be  submitted  to 
ETA  under  paragraph  (a)  (2)  of  this  sec¬ 
tion  must  be  made  a  part  of  the  manu¬ 
facturer’s  records,  except  there  Is  no  re¬ 
quirement  to  submit  the  information  to 
the  Administrator  or  receive  approval 
from  the  Administrator. 

(2)  Section  86.437  details  the  state¬ 
ments  that  these  manufacturers  are  re¬ 
quired  to  provide  to  the  Administrator. 

(c)  For  the  purpose  of  determining  ap¬ 
plicability  of  paragr£q)hs  (a)  or  (b)  (rf 
this  section,  where  there  Is  more  than  one 
importer  or  distributor  of  vehicles  manu¬ 
factured  by  the  same  person,  the  pro¬ 
jected  sales  Shan  be  the  aggregate  of  the 
projected  sales  of  ^ose  vehicles  by  such 
Importers  or  distributors. 

§  86.417—78  Approval  of  appliration 
for  certificatioii. 

(a)  Alter  a  review  of  the  application 
for  certification  and  any  other  Informa¬ 
tion  which  the  Administrator  may  re¬ 
quire,  the  Administrator  may  ai^rove 
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the  application  and  select  a  test  fleet  as 
appropriate. 

(b)  The  Administrator  may  disapprove 
in  whole  or  in  part  an  application  for 
certification  for  reasons  including  in¬ 
completeness,  inaccuracy,  inappropriate 
proposed  distance  accumulation  proce¬ 
dures,  maintenance,  test  equipment,  label 
content  or  location,  fuel  or  lubricant,  and 
Incorporation  of  defeat  devices  in  vehi¬ 
cles  described  by  the  application.  Where 
any  part  of  an  application  Ls  rejected,  the 


Administrator  shall  notify  the  manu¬ 
facturer  in  writing  and  set  forth  the  rea¬ 
sons  for  such  rejection.  The  manufac¬ 
turer  may  request  a  hearing  under 
S  86.443. 

§  86.418—78  T«*4*i  He«*i  M'lertuNi. 

(a)  Test  fleet  selection  and  require¬ 
ments  on  test  vehicles  are  foimd  in 
§§  86.419  to  86.423.  This  selection  process 
is  also  graphically  depicted  In  Figure 
E78-1. 
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§  86.419—78  Engine  displaeeinenl.  inti- 
torcycle  elasses. 

(a) (1)  Engine  displacement  shall  be 
calculated  using  nominal  engine  values 
and  roimded  to  the  nearest  whole  cubic 
centimetre,  in  accordance  with  ASTM  E 
29-67. 

(2)  For  rotary  engines,  displacement 
means  the  maximiun  volume  of  a  com¬ 
bustion  chamber  between  two  rotor  tip 
seals  minus  the  minlmiun  volume  of  that 
combxistion  chamber  between  those  two 
rotor  tip  seals  times  three  times  the 
nxunber  of  rotors. 

oc=(inax.  chamber  volume  min.  chamber 
volume)  x3xno.  of  rotors 

(b)  Motorcycles  will  be  divided  into 
classes  based  on  engine  displacement. 

(1)  Class  1—50  to  169  cc  (3.1  to  10.4 
cu.  In.) . 

(2)  Class  11—170  to  279  cc  (10.4  to  17.1 
cu.  in.) . 

(3)  Class  in — 280  cc  and  over  (17.1 
cu.  in.  and  over) . 

(c)  At  the  manufacturer’s  option,  a 
vehicle  described  in  an  application  for 
certification  may  be  placed  In  a  higher 
class  (larger  displacement).  All  proce¬ 
dures  for  the  higher  class  must  then  be 
complied  with,  compliance  with  emission 
standards  will  be  determined  on  the  basis 
of  engine  displacement. 

§  86.420—78  Engine  fumilies. 

(a)  The  vehicles  covered  in  the  appli¬ 
cation  will  be  divided  into  groupings 
whose  engines  are  expected  to  have  simi¬ 
lar  emLssl<m  characteristics  throughout 
their  useful  life.  Each  group  of  engines 
with  similar  emission  characteristics 
shall  be  defined  as  a  separate  engine 
famfly. 


(b)  Reciprocating  families.  To  be 
classed  in  the  same  engine  family,  recip¬ 
rocating  engines  must  be  identical  in  all 
of  the  following  applicable  respects: 

(1)  The  combustion  cycle. 

(2)  The  cooling  mechanism. 

(3)  The  cylinder  configiu^tion  •inline, 
vee,  opposed,  bore  spacings,  etc.). 

(4)  The  number  of  cylinders. 

(5)  The  engine  displacement  cla.ss. 

S  86.419.  ' 

(6)  The  method  of  air  aspiration. 

(7)  The  number  of  catalytic  convert¬ 
ers.  location,  volume,  and  composition. 

(8)  The  thermal  reactor  characteris¬ 
tics. 

(9)  The  number  of  carburetors. 

(10)  The  prechamber  characteristics. 

(11)  The  number  of  tune  ups  to  be 
performed  during  service  accumulation. 

(c)  At  the  manufacturer's  option,  re¬ 
ciprocating  engines  identical  in  all  tlie 
respects  listed  in  paragraph  (b)  of  this 
section  may  be  further  divided  into  dif¬ 
ferent  engine  families  if  the  Adminis¬ 
trator  determines  that  they  may  be  ex¬ 
pected  to  have  different  emission  charac¬ 
teristics.  This  determination  will  be  based 
upon  a  consideration  of  features  such  as: 

(1)  The  bore  and  stroke. 

(2)  The  combustion  chamber  config¬ 
uration. 

(3)  The  intake  and  exhaust  timing 
method  of  actuation  (poppet  valve,  reed 
valve,  rotary  valve,  etc.) . 

(4)  The  intake  and  exhaust  valve  or 
port  sizes,  as  applicable. 

(5)  The  fuel  system. 

(6)  The  exhaust  system. 

(d)  Rotary  families.  To  be  classed  in 
the  same  engine  family,  rotary  combus¬ 
tion  cycle  engines  must  be  identical  in 
all  of  the  following  applicable  respects: 


(1)  The  major  axis  of  the  epitrochoidal 
curve. 

(2)  The  minor  axis  of  the  epitrochoidal 
curve. 

(3)  The  generating  radius  of  the 
epitrochoidal  curve. 

>  4)  The  c(x>llng  mechanism. 

(5)  The  number  of  rotors. 

(6)  The  engine  displacement  class, 

§  86.419. 

(7)  The  method  of  air  aspiration. 

(8)  The  number  of  catalytic  conver¬ 
ters,  location,  volume  and  composition. 

<9)  The  thermal  reactor  character¬ 
istics. 

( 10  >  The  number  of  carburetors. 

•  11)  The  prechamber  characteristics. 

(12)  The  number  of  tune  ups  to  be 

performed  during  service  accumulation. 

/e*  At  the  manufacturer’s  option,  ro¬ 
tary  combustion  cycle  engines  identical 
in  all  the  respects  listed  in  paragraph  (d) 
of  this  section,  may  be  further  divided 
into  different  engine  families  if  the  Ad¬ 
ministrator  determines  that  they  may  be 
expected  to  have  different  emission 
characteristics.  This  determination  will 
be  based  upon  a  consideration  of  fea¬ 
tures.  such  as: 

« 1 )  The  width  of  the  rotor  housing. 

(2)  The  type  and  location  of  intake 
port  (side,  pex'ipheral,  combination,  etc.) . 

•  3)  The  number  of  spark  plugs  per 
rotor. 

(4)  The  fuel  system. 

( 5 )  The  exhaust  system. 

(f)  Where  engines  are  of  a  type  which 
cannot  be  divided  into  engine  families 
based  upon  the  criteria  listed  in  para- 
giuphs  (b)  and  (d)  of  this  section,  the 
Administrator  will  establish  families  of 
those  engines  based  upon  the  features 
most  related  to  their  emission  charac¬ 
teristics. 

§  86.421—78  Tost  fleet. 

(a>  A  test  vehicle  will  be  selected  by 
the  Administrator  to  represent  each  en¬ 
gine-displacement-system  combination. 
The  configuration  (engine  calibration, 
transmission,  drive  ratio,  mass,  options, 
etc.)  in  the  manufacturer’s  application 
which  the  Administrator  believes  has  the 
greatest  probability  of  exceeding  the 
standards  will  be  selected. 

(b)  At  the  manufacturer’s  option,  the 
Administrator  will  only  select  one  vehi¬ 
cle  to  represent  each  engine  family  where 
the  total  projected  annual  sales  for  that 
family  are  less  than  5,000  vehicles. 

(c)  A  manufacturer  may  elect  to  op¬ 
erate  and  test  additional  vehicles  which 
are  identical  to  those  selected  by  the  Ad¬ 
ministrator.  Written  notice  of  a  commit¬ 
ment  to  operate  and  test  additional  ve¬ 
hicles  shall  be  given  to  the  Administrator 
prior  to  the  start  of  testing  and  not  later 
than  30  days  following  notification  of  the 
test  fleet  selection.  The  results  of  tests 
performed  by  the  manufactxurer  will  be 
combined  to  determine  deterioration  fac¬ 
tors.  Each  vehicle  must  meet  applicable 
standards  when  tested  by  the  Adminis¬ 
trator  and  when  those  results  are  pro¬ 
jected  to  the  useful  life. 

(d)  In  lieu  of  testing  a  test  vehicle  and 
submitting  data  therefore,  a  manufac¬ 
turer  may,  with  the  prior  written  ap- 
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proval  of  the  Administrator,  submit  ex¬ 
haust  emission  data  (m  a  similar  vehicle 
for  which  certification  has  prevloudy 
been  obtained  <»:  for  which  all  applicable 
data  has  previously  been  submitted. 

§  86.422—78  Administrator's  fleet. 

The  Administrator  may  require  addi¬ 
tional  test  vehicles  Identical  in  all  ma¬ 
terial  respects  to  vehicles  selected  in  ac¬ 
cordance  with  §  86.421.  The  number  of 
vehicles  selected  shall  not  increase  the 
size  of  the  test  fleet  by  more  than  20  per¬ 
cent  or  one  vehicle,  whichever  is  greater. 

§  86.423—78  Test  vehicles. 

(a)  At  zero  kilometres  before  testing  or 
beginning  to  accumulate  service  on  the 
test  vehicle,  the  manufactiu^r  shall  pro¬ 
vide  the  zero  kilometre  dociunents  as  re¬ 
quired  by  the  Administrator,  and  make 
the  vehicle  available  for  such  testing  or 
Inspection  as  the  Administrator  may  re¬ 
quire.  Testing  or  service  accumiilation 
shall  not  begin  xmtil  authorized  by  the 
Administrator.  Failure  to  comply  with 


§  86.425—78  Test  procedures. 

(a)  Motorcycle  mission  test  proce¬ 
dures  are  found  in  Subpart  F. 

(b)  The  Administrator  may  prescribe 
emission  test  procedures  for  any  motor¬ 
cycle  which  he  determines  is  not  suscep¬ 
tible  to  satisfactory  testing  by  the  pro- 
ceding  set  forth  in  Subpart  F. 

(c)  Testing  of  any  type  with  respect  to 
any  test  vehicle  other  than  that  specified 
in  this  subpart  and  Subpart  F  is  not  al¬ 
lowed  except  as  specifically  authorized 
by  the  Administrator. 

§  86.426—78  Service  accumulation. 

(a)  The  procedure  for  service  accumu¬ 
lation  will  be  the  Durability  Driving 
Schedule  as  specified  in  Appendix  IV  to 
this  Part.  A  modified  procediu*e  may  also 
be  used  if  approved  in  advance  by  the 
Administrator.  Except  with  the  advance 
approval  of  the  Administrator,  all  vehi¬ 
cles  will  accumulate  distance  at  a  meas¬ 
ured  curb  mass  which  is  within  5  kg  (11.0 
lb)  of  the  curb  mass  specified  by  the  Ad¬ 
ministrator. 

(b)  During  service  accumulation,  vehi¬ 
cles  Shan  not  be  operated  for  more  than 
12  hours  during  an  operating  sequence. 


these  requirements  will  invalidate  all  test 
data  submitted  for  the  v^cle. 

(b)  Once  a  manufacturer  begins  to 
operate  a  test  vehicle,  as  indicated  by 
cmnpllance  with  paragri^  (a)  of  this 
secticm.  the  data  from  the  vehicle  will  be 
used,  unless  specified  otherwise  by  the 
Administrator.  Discontinuation  of  a  ve¬ 
hicle  shall  be  allowed  only  with  the  writ¬ 
ten  consent  of  the  Administrator. 

(c)  Test  vehicles  shall  be  calibrated  at 
zero  kilometres  within  the  production 
tolerences  applicable  to  the  manufactur¬ 
er’s  specifications. 

(d)  The  Administrator  may  disqualify 
a  vehicle  which  receives  assembly  line 
operations  and  adjustments  which  will 
not  be  performed  cm  production  vehicles. 

§  86.424—78  Service  accumulation,  lett¬ 
ing  and  maintenance. 

(a)  Service  accumulation,  emission 
testing  and  maintenance  are  described  in 
§S  86.425  to  86.429.  The  testing  and  cer¬ 
tification  procedures  ore  graphically  de¬ 
picted  in  Figure  E78-2. 


Engine  shutdowns  are  permitted  during 
the  (grating  sequence,  but  the  periods 
of  shutdown  are  not  Included  in  the  12 
hour  total.  Following  each  operating  se¬ 
quence.  the  vehicle  shall  soak,  without 
operation,  for  a  minimum  of  8  hours. 
During  soak  periods,  the  vehicle  shall  be 
exposed  to  normal  outside  ambient  tem¬ 
peratures  and  humidity  conditions  unless 
vehicle  maintenance  or  servicing  is  being 
performed. 

§  86.427—78  Emit>sion  te^ts. 

(a)  Each  test  vehicle  shall  be  driven 
with  all  emission  control  systems  in¬ 
stalled  and  operating  lor  the  following 
total  test  distances,  or  for  such  lesser 
distance  as  the  Administrator  may  agree 
to  as  meeting  the  objectives  of  this  pro¬ 
cedure.  (See  §  86.419  for  class  explana¬ 
tion)  . 


Displacement  Total  test  Minimum  Minimum 


class  distance  test  distance  number 

(kilometers)  ^^(kilometers}  ot  tests 


I  .  6,000  2,500  4 

II  .  8,000  2,500  4 

in .  16,000  *.500  4 


(b)  All  vehicles  shall  undergo  at  least 
four  emission  tests;  one  at  the  mtnimiim 
test  distance,  one  before  and  one  after 
periodic  maintenance,  and  one  at  the 
total  test  distance.  If  no  maintenance  is 
scheduled,  then  at  least  two  tests  will  be 
performed,  at  equal  intervals,  between 
the  minimum  and  total  test  distances. 
Additional  tests  may  be  performed;  such 
tests  must  be  at  equal  Intervals  and  sq)- 
proved  by  the  Administrator  prior  to 
starting  service  accumulation. 

(c)  Where  the  Administrator  agrees  to 
a  lesser  distance  for  service  accumula¬ 
tion,  he  may  modify  the  maintenance 
provisions  of  this  Subpart. 

(d)  All  tests  required  by  this  sul^art 
must  be  conducted  at  an  accumulated 
distance  within  250  kilometers  (155  mi) 
of  the  nmninal  distance  at  each  test 
point. 

(e)  Up  to  three  valid  tests  may  be  con¬ 
ducted  at  each  test  point.  The  number 
of  valid  tests  must  be  the  same  at  each 
test  point  for  a  given  vehicle. 

(f)  The  Administrator  may  require 
that  any  one  or  more  of  the  test  ve¬ 
hicles  be  submitted  to  him,  at  such 
places  as  he  may  designate,  for  the 
purpose  of  conducting  emissions  tests. 
The  Administrator  may  specify  that  he 
will  conduct  such  testing  at  the  manu¬ 
facturer’s  facility,  in  which  case  instru¬ 
mentation  and  equipment  specified  by 
the  Administrator  shall  be  made  avail¬ 
able  by  the  manufacturer  for  test  oi>era- 
tions.  Any  testing  conducted  at  a 
manufacturer’s  facility  pursuant  to  this 
paragraph  shall  be  scheduled  by  the 
manufacturer  as  promptly  as  possible. 

(g)  Whenever  the  Administrator  con¬ 
ducts  a  test  on  a  test  vehicle,  the  results 
of  that  test,  unless  subsequently  invali¬ 
dated  by  the  Administrator,  shall  com¬ 
prise  the  data  for  the  vehicle  at  that 
prescribed  test  pi^t  and  the  manufac¬ 
turer’s  data  for  that  prescribed  test 
point  shall  not  be  used  in  determining 
compliance  with  emission  standards. 

§  86.428—78  Maintenance,  scheduled; 
test  vehicles. 

(a)  Periodic  maintenance  on  the  en¬ 
gine.  emission  control  system,  and  fuel 
system  of  test  vehicles  shall  be  sched- 
tUed  for  performance  at  the  same  dis¬ 
tance  intervals  that  will  be  specified  in 
the  manufacturer’s  maintenance  In¬ 
structions  furnished  to  the  ultimate  pur¬ 
chaser.  Such  maintenance  shall  be  per¬ 
formed  only  under  the  following 
provisions. 

(b)  Periodic  major  engine  tune-ups  to 
the  manufacturer’s  specifications  may 
be  performed  no  more  frequently  than 
as  follows  nor  may  any  tune-up  be  per¬ 
formed  within  1000  km  prior  to  the  total 


test  distance. 

Minimum 

interval 

Displacement  class:  (kilometers) 

I  . 3,000 

II  . 3,000 

ni  . 4,000 


(c)  A  scheduled  major  engine  tune 
up  shall  be  restricted  to  items  listed  be¬ 
low  and  Shan  be  conducted  in  a  manner 
consistent  with  service  instructions  and 


Figure  E??-*  Tastlaz  anJ  Certification 
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specifications  provided  by  the  manufac¬ 
turer  for  use  by  customer  service  per- 
sonn^T  The  following  items  may  be  In¬ 
spected,  replaced,  cleaned,  adjusted, 
and/or  serviced  as  required:  (1)  Breaker 
points,  timing,  (2)  idle  speed  and  idle 
air/fuel  mixture,  (3)  valve  lash,  (4) 
engine  bolt  torque,  and  (5)  spark  plugs. 

(d)  [Reserved] 

(e)  Periodic  change  of  engine  and 
transmission  oil,  and  change  or  service 
of  oil,  air,  and  fuel  filters  will  be  al¬ 
lowed  at  the  same  distance  intervals  that 
will  be  specified  in  the  manufacturer’s 
maintenance  instructions. 

(f )  Requests  for  authorization  of  peri¬ 
odic  maintenance  of  emission  contrck  re¬ 
lated  components  not  specifically  author¬ 
ized  to  be  maintained  by  this  section, 
and  for  anticipated  maintenance  (see 
§  86.428),  must  be  made  prior  to  the  be¬ 
ginning  of  distance  accmnulation.  The 
Administrator  will  aw>rove  the  perform¬ 
ance  of  such  maintenance  in  the  manu¬ 
facturer  makes  a  satisfactory  showing 
that  the  maintenance  will  be  performed 
on  vehicles  in  use  and  that  the  main¬ 
tenance  is  reasonable  and  necessary. 

(1)  The  EGR  S37stan  may  be  serviced 
a  maximum  of  two  times  during  the  du¬ 
rability  service  accumulation  if  failure  of 
the  EGR  S3^tem  activates  an  audible  and/ 
or  visual  signal  approved  by  the  Adminis¬ 
trator  which  alerts  the  vehicle  werator 
to  the  need  for  EGR  system  maintenance, 
or  if  the  need  for  periodic  maintenance 
of  the  EGR  system  is  ov^lly  signalled  to 
the  vehicle  operator  by  an  appropriate 
means,  eg.,  an  indicator  light  or  signifi¬ 
cantly  reduced  drlveahility  performance. 

(2)  Ihe  catal3ilc  converter  may  be 
serviced  only  once  during  the  durability 
service  accumulation  if  failure  of  the  cat¬ 
alytic  converter  activates  an  audible 
and/or  visual  signal  approved  by  the  Ad¬ 
ministrator  which  alerts  the  v^cle  op¬ 
erator  to  the  need  for  catalytic  converts 
maintenance,  or  if  the  need  for  periodic 
maintenance  of  the  catalytic  converts 
is  overtly  signalled  to  the  vehicle  operator 
by  an  apprc^rlate  means,  e.g.,  an  indica¬ 
tor  light  or  significantly  reduced  drive¬ 
ability  performance. 

(g)  Certain  ^iglne  conux>nents  may 
require  maintenance  which,  by  its  nature, 
cannot  be  scheduled  for  periodic  inter¬ 
vals.  but  which  the  manvifacturer  believes 
will  be  necessary.  For  example,  i^ton  and 
cylinder  replacement  caused  by  piston 
seizure  which  results  in  the  vehicle  be¬ 
ing  Inoperative;  or.  in  the  case  of  two- 
stroke  engines,  decarbonization,  the  need 
for  which  is  signalled  to  the  vehicle  op¬ 
erator  by  significantly  reduced  drivea¬ 
bility  performance.  Such  maintenance  is 
designated  anticipated  maintenance.  An¬ 
ticipated  maintenance  must  be  Identified 
by  the  manufacturer  and  approved  as 
being  appropriate  by  the  Admlnls^tor 
prior  to  the  start  of  service  accumulation. 
The  approximate  distance  at  which  the 
need  for  anticipated  maintenance  may 
arise  must  be  ^lecified  in  the  aiH>lication 
for  oertificaUofi. 

(h)  Complete  emission  tests  (see  Sub¬ 
part  F)  are  required,  unless  waived  by 
the  Administrate,  before  and  after  any 
vdbicle  maintenance  which  may  reason¬ 
ably  be  expected  to  affect  emissions. 


§  86.428-80  Maintenanre,  ecliednled; 
test  vehiclee. 

(a)  Periodic  maintenance  on  the  en¬ 
gine,  emission  control  system,  and  fudl 
system  of  test  v^cles  shall  be  scheduled 
for  performance  at  the  same  distance  in¬ 
tervals  that  will  be  sp>eclfied  in  the  man¬ 
ufacturer’s  maintenance  Instructions  fur¬ 
nished  to  the  ultimate  purchaser.  Such 
maintenance  shall  be  performed  only  tm- 
der  the  following  provisions. 

(b)  Periodic  major  engine  tune-ups  to 
the  manufacturer’s  specifications  may  be 
performed  no  more  frequently  than  as 
follows  nor  may  any  tune-up  be  per¬ 
formed  within  1000  km  prior  to  the  offi¬ 
cial  test. 

Minimum 

Displacement  interval 

cla.ss;  (Kiiometer) 

I  _ 3,000 

II  _ _ _  3,  000 

in _ 4,000 

(c)  A  scheduled  major  engine  time-up 
shall  be  restricted  to  items  listed  below 
and  shall  be  conducted  in  a  manner  con¬ 
sistent  with  service  instructions  and  spe¬ 
cifications  provided  by  the  manufacturer 
for  use  by  customer  service  personnel. 
The  following  items  may  be  inspected, 
replaced,  cleaned,  adjust^,  and''or  serv¬ 
iced  as  required:  (1)  Breaker  points, 
timing,  (2)  idle  speed  and  idle  air/fuel 
mixture,  (3)  valve  lash,  (4)  engine  bolt 
to^ue,  and  (5)  spark  plugs. 

(d)  nie  Administrator  will  specify  the 
Ignition  timing,  idle  air  fuel  mixture  and 
other  fuel  system  adjustments  to  be  used 
at  each  tune-up.  The  settings  selected 
will  be  those  the  Administrator  deems  ap¬ 
propriate  within  the  physically  available 
range. 

(e)  Periodic  change  of  engine  and 
transmission  oil,  and  change  or  service 
of  oil,  air,  and  fuel  filters  will  be  allowed 
at  the  same  distance  intervals  that  will 
be  specified  in  the  manufactiu^r’s  main¬ 
tenance  instructions. 

(f)  Requests  for  authorization  of  pe¬ 
riodic  maintenance  of  emission  control 
related  components  not  specifically  au¬ 
thorized  to  be  maintained  by  this  sec¬ 
tion,  and  for  anticipated  maintenance 
(see  S  86.428) ,  must  be  made  prior  to 
the  beginning  of  distance  accumulation. 
Hie  Administrator  will  approve  the  per¬ 
formance  of  such  maintenance  If  the 
manufacturer  makes  a  satisfactory 
showing  that  the  maintenance  will  be 
performed  on  vehicles  in  use  and  that 
the  maintenance  is  reasonable  and 
necessary. 

(1)  The  EGR  ssrstem  may  be  serviced 
a  maximum  of  two  times  during  the 
durability  service  accumulation  if  failure 
of  the  EGR  system  activates  an  audible 
and/or  visual  signal  approved  by  the 
Administrator  which  alerts  the  vehicle 
operator  to  the  need  for  EGR  system 
maintenance,  or  if  the  need  for  periodic 
maintenance  of  the  EGR  system  is 
overtly  signalled  to  the  vehicle  operator 
by  an  appn^riate  means,  e.g.,  an  indi¬ 
cator  light  or  significantly  reduced  drive- 
ability  performance. 

(2)  The  catalytic  converter  may  be 
serviced  only  once  during  the  durability 
service  accumulation  if  faflure  of  the 


catalytic  converter  activates  an  audible 
and/or  visual  signal  approved  by  the  Ad¬ 
ministrator  which  alerts  the  vehicle 
(iterator  to  the  need  for  catali/tic  con¬ 
verter  maintenance,  or  if  the  need  for 
periodic  maintenance  of  the  catalytic 
converter  Is  overtly  signalled  to  the  ve¬ 
hicle  operator  by  an  appropriate  means, 
e.g.,  an  indicator  light  or  significantly 
reduced  driveability  performance. 

(g)  Certain  en^e  components  may 
require  maintenance  which,  by  its  na¬ 
ture,  cannot  be  scheduled  for  periodic 
Intervals,  but  which  the  manufacturer 
believes  will  be  necessary.  For  example, 
piston  and  cylinder  replacement  caused 
by  piston  seizure  which  results  in  the 
vehicle  being  inoperative;  or  in  the  case 
of  two-stroke  engines,  decarbonization, 
the  need  for  which  is  signalled  to  the 
vehicle  operator  by  significantly  reduced 
driveability  performance.  Such  mainte¬ 
nance  is  designated  anticipated  mainte¬ 
nance.  Anticipated  maintenance  must 
be  identified  by  the  manufacturer  and 
approved  as  being  appropriate  by  the 
Administrator  prior  to  the  start  of  serv¬ 
ice  accumulation.  The  approximate  dis¬ 
tance  at  which  the  need  for  anticipated 
maintenance  may  arise  must  be  specified 
In  the  application  for  certification. 

(h)  Complete  emission  tests  (see  Sub- 
part  F)  are  required,  imless  waived  by 
the  Administrator,  before  and  after  any 
vehicle  maintenance  which  may  reason¬ 
ably  be  expected  to  affect  emissions. 

§  86.429—78  Maitilenaiu'r,  unsdio:!- 
uieil ;  test  vehicles. 

(a)  Any  unscheduled  engine,  emission 
control  system,  or  fuel  system  adjust¬ 
ment,  repair,  removal,  disassembly, 
cleaning,  or  replacement  on  vehicles 
shall  be  performed  only  with  the  advance 
approval  of  the  Administrator. 

(I)  In  the  case  of  unscheduled  main¬ 
tenance,  such  approval  will  be  given  if 
the  Administrator; 

(i)  Has  made  a  preliminary  determi¬ 
nation  that  part  failure  or  system  mal¬ 
function,  or  the  repair  of  such  failure 
or  malfunction,  does  not  render  the  ve¬ 
hicle  unrepresentative  of  vehicles  in  use, 
and  does  not  require  direct  access  to  the 
combustion  chamber,  except  for  spark 
plug,  fuel  injection  component,  or  re¬ 
movable  prechamber  removal  or  replace¬ 
ment;  and 

(II)  Has  made  a  determination  that 
the  need  for  maintenance  or  repairs  is 
Indicated  by  an  overt  indication  of  mal¬ 
function  such  as  i>erslstent  misfire,  ve¬ 
hicle  stall,  overheating,  fiuld  leakage, 
loss  of  oil  pressure,  or  charge  Indicator 
warning. 

(2)  Emission  measurements  may  not 
be  used  as  a  means  of  determining  the 
need  for  unscheduled  maintoiance  under 
paragraph  (a)  (1)  (1)  of  this  section. 

(b)  Repedrs  to  v^ilcle  components  of 
test  vehicles,  other  than  the  engine,  emis¬ 
sion  control  system,  or  fuel  system,  shall 
be  performed  cmly  as  a  result  of  part 
failure,  vdilcle  system  malfunction,  or 
with  the  advance  approval  at  the  Ad¬ 
ministrator. 

(c)  The  Administrator  shall  be  given 
the  opportunity  to  verify  the  extent  of  an 
overt  Indication  of  part  faflure  and  or 
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vehicle  malfunction  (e.g^  misfire,  staU)', 
or  an  activation  of  an  audible  and/or 
visual  signal,  prior  to  the  performance  of 
any  maintmance  to  which  sudi  overt  In¬ 
dication  or  signal  Is  relevant  under  the 
provlsl<ms  ot  this  section. 

(d)  Equlixnent,  instruments,  or  tools 
may  not  be  used  to  Identify  malfunction¬ 
ing,  maladjusted,  or  defective  engine 
components  unless  the  same  or  equiva¬ 
lent  equlixnent,  Instnunents,  or  tools  win 
be  available  at  dealerships  and  other 
service  outlets  and 

(1)  Are  used  In  conjimction  with 
scheduled  maintenance  on  such  com¬ 
ponents.  and 

(2)  Are  used  subsequent  to  the  identi¬ 
fication  of  a  vehicle  or  engine  malfunc¬ 
tion,  as  provided  in  paragraph  (a)  (1)  of 
this  section  for  durability  or  emission 
data  vehicles,  or 

(3)  Unless  specifically  authorized  by 
the  Administrator. 

(e)  If  the  Administrator  determines 
that  part  failure  or  system  malfunction 
occurrence  and/or  repair  rendered  the 
vehicle  unrepresentative  of  vehicles  in 
use,  the  v^icle  shall  not  be  used  as  a  test 
vehicle. 

(f)  Complete  emission,  tests  are  re¬ 
quired,  imless  waived  by  the  Adminis¬ 
trator,  before  and  after  any  vrfiicle 
maintenance  which  may  reasonably  be 
expected  to  affect  emissions. 

§  86.430—78  Vehicle  failure. 

(a)  Any  test  vehicle  which  incurs  ma¬ 
jor  mechanical  failure  necessitating  dis¬ 
assembly  of  the  ^ogtne  shall  not  be  used 
as  a  test  vehicle.  This  prohibition  does 
not  apply  to  failures  occurri^  after  the 
official  test  at  the  total  test  distance. 

§  86.431—78  Data  submission. 

(a)  Data  from  all  tests  (including 
voided  tests)  shall  be  air  posted  to  the 
Administrator  within  72  hoiu^  (or  deliv¬ 
ered  witiiin  five  working  days) .  In  addi¬ 
tion,  all  test  data  shall  be  compiled  and 
provid^l  to  the  Administrator.  Failing 
to  comply  with  these  requirements  may 
invalidate  all  test  data  submitted  for 
the  test  vehicle. 

(b)  The  manufacturer  shall  furnish  to 
the  Administrator  explanation  for  void¬ 
ing  any  test.  The  Administrator  will 
determine  if  voiding  the  test  was  appro¬ 
priate  based  upon  the  explanation  given 
by  the  manufacturer.  If  the  Adminis¬ 
trator  determines  that  voiding  the  test 
was  not  appropriate,  the  Administrator 
may  require  that  the  data  from  that 
test  be  used  in  the  calculation  of  the 
deterioration  factor  for  emissions. 

(c)  When  unscheduled  or  anticipated 
maintenance  is  performed,  a  complete 
record  of  all  pertinent  maintenance,  in¬ 
cluding  a  preliminary  engineering  report 


of  any  malfunction  diagnosis  and  the 
corrective  actlcm  taken  shall  be  Included 
with  the  test  data.  A  complete  oiglnear- 
ing  report  shall  be  delivered  or  air  posted 
to  the  Administrator  within  10  wortdng 
days  after  the  tests.  In  addlUon  aH  test 
data  and  malntoiance  r^x>rtB  be 
compiled  and  provided  to  the  Adminis¬ 
trator. 

(d)  A  complete  record  of  all  mainte¬ 
nance  shall  be  supplied. 

§  86.432—78  Deterioration  factor. 

(a)  Deterioration  factors  shall  be  de¬ 
veloped  for  each  test  vehicle  from  the 
emission  test  results.  A  separate  factor 
shall  be  developed  for  each  pollutant. 
Results  of  all  valid  tests  performed  by 
the  manufacturer  shall  be  used.  Wben 
the  Administrator  conducts  service  ac¬ 
cumulation,  results  from  all  tests  he 
performed  shall  be  used. 

(b)  Emission  results  which  are  less 
than  0.10  g/km  shall  be  considered  to  be 
0.10  g/km  for  pimicses  of  this  section. 

(c)  Test  results  for  each  pollutant 
shall  be  plotted  as  a  fimcticxi  of  the 
service  accumulated  at  the  start  of  the 
emission  test,  roimded  to  the  nearest 
kilometre.  These  results  shall  be  corre¬ 
lated  to  a  straight  line,  fit  by  the  method 
of  least  squares. 

(d)  An  exhaust  emission  deterioration 
factor  will  be  calculated  by  dividing  the 
predicted  emissions  at  the  useful  life  dis¬ 
tance  by  the  predicted  emissions  at  the 
total  test  distance.  Predicted  emissions 
are  obtained  from  the  correlation  devel¬ 
oped  in  paragraph  (c)  of  this  section. 

Predicted  total  distance  emissions 
Factor—  Predicted  total  test  distance  ' 
emissions 

These  interpolated  and  extrapolated 
values  shall  be  carried  out  to  four  places 
to  the  right  of  the  decimal  point  before 
dividing  one  by  the  other  to  determine 
the  deterioration  factor.  The  results  shall 
be  roimded  to  three  places  to  the  right  of 
the  decimal  point  in  accordance  with 
ASTM  E  29-67. 

(e)  Deterioration  factors  computed  to 
be  less  than  1.0  shall  be  1.0. 

§  86.433-78  [Re8er>ed] 

§  86.434—78  Official  emission  tests. 

(a)  At  the  conclusion  of  service  ac¬ 
cumulation,  and  after  emission  tests  for 
deterioration,  the  vehicle  shall  receive  an 
official  emission  test.  The  Administrator 
shall  designate  where  this  test  will  occur. 

(b)  The  manufacturer  may  request  a 
second  official  test.  The  results  of  the 
second  test  will  be  used  to  determine 
compliance. 

(c)  If  the  emission  results  from  the 
official  test  exceed  the  standards  (vith- 
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out  correction  for  deterioration) ,  cartifl- 
catkm  wUl  be  denied. 

§  86.435—78  Extrapolated  emission  val- 
lies. 

(a)  If  the  deterloraticm  factor  lines 
are  below  the  standards  between  the 
minimum  test  distance  and  the  useful 
life,  (x*  if  all  points  used  to  generate  the 
lines  are  below  the  standards,  ixedlcted 
useful  life  anisslons  shall  be  calculated. 
If  not,  the  manufacturers  may  elect  to 
withdraw  the  vehicle  or  accumulate  ad¬ 
ditional  service. 

(b)  The  emission  results  of  each  pol¬ 
lutant  obtained  from  the  official  test  will 
be  multiplied  by  the  appropriate  deteri¬ 
oration  factOT  to  determine  useful  life 
emissions. 

(1)  If  the  useful  life  emissions  are  be¬ 
low  the  standards,  certification  will  be 
granted. 

(2)  If  any  of  the  useful  life  emissions 
exceed  the  emission  standards,  the  ve¬ 
hicle  must  (if  not  wlthdrawm)  acciunu- 
late  distance  to  the  useful  life. 

§  86.436—78  Additional  servioe  accunm> 
lation. 

(a)  Additional  service  up  to  the  useful 
life  will  be  accumulated  under  the  same 
conditions  as  the  initial  service  acciunu- 
lation. 

(b)  New  deterioration  lines  will  be 
generated  using  all  test  points  (except 
the  first  official  EPA  test)  up  to  the  use¬ 
ful  life.  The  same  procedures  for  deter¬ 
mining  the  original  deterioration  line 
will  be  used. 

(c)  The  vehicle  will  receive  a  final 
EPA  official  test.  The  manufacturer 
may  request  a  second  test.  The  results 
of  the  second  test  will  be  used  to  deter¬ 
mine  compliance. 

(d)  To  qualify  for  certfiication: 

(1)  The  final  EPA  official  test  results 
must  be  below  the  standards,  and 

(2)  Tlie  deterioration  line  must  be  be¬ 
low  the  standard  at  the  minimum  test 
distance  and  the  useful  life,  or  all  points 
used  to  generate  the  line,  must  be  below 
the  standard. 

(e)  If  the  vehicle  is  unable  to  complete 
the  total  distance  due  to  engine  mechan¬ 
ical  failure,  certification  will  be  granted 
if: 

(1)  The  mechanical  failure  was  antic¬ 
ipated,  §  86.428,  and 

(2)  A  new  deterioration  line  using  all 
available  data,  except  the  official  EPA 
test,  is  below  the  standard  at  the  mini¬ 
mum  test  distance  and  at  the  useful  life, 
and 

(3)  The  results  of  the  EPA  official  test, 
when  adjusted  by  the  new  deterioration 
factor,  are  below  the  standards. 

(f)  The  provisions  of  this  section  are 
graphically  depicted  in  Figure  E78-3. 
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Figure  E78-3  Atiditlonal  distance  Accumulation 


§  86.437-78  Ccrlifiralion. 

(a)  New  motorcycles  produced  by  a 
manufacturer  whose  projected  sales  In 
the  United  States  is  10,000  or  more  units 
(for  the  model  year  in  which  certifica¬ 
tion  is  sought)  are  covered  by  the  fol¬ 
lowing: 

(1)  The  manufacturer  shall  submit 
to  the  Administrator  a  statement  that 
the  test  vehicles  with  respect  to  which 
data  are  submitted  have  been  tested  in 
accordance  with  the  ai^licable  test  pro¬ 
cedures,  that  they  meet  the  require¬ 
ments  of  such  tests,  and  that,  on  the  ba¬ 
sis  of  such  tests,  they  conform  to  the  re- 
quiremeats  of  the  regulations  in  this 
part.  If  such  statements  cannot  be  made 
with  respect  to  any  vehicle  tested,  the 
vehicle  shall  be  identified,  and  all  per¬ 
tinent  test  data  relating  thereto  shall  be 
suiH>lied. 

(2)  (1)  If,  after  a  review  trf  the  test  re- 
pm-ts  and  data  submitted  by  tiie  manu¬ 
facturer,  data  derived  from  any  inspec¬ 
tion  carried  out  under  i  86.441  and  any 
other  pertinent  data  or  information,  the 
Admliiistrator  determines  that  a  test  ve¬ 
hicle  (s)  meets  the  requlr^ents  of  the 
Act  and  of  this  sul^art,  he  will  issue  a 
certificate  of  conformity  with  respect  to 
such  vehicle (s)  except  in  cases  covered 
by  i  86.442. 

(il)  Such  certificate  aill  be  issued  for 
such  period  not  to  exceed  one  model  year 
as  the  Administrat(»-  may  determine 
and  upon  such  terms  as  he  may  deem 
necessary  to  assure  that  any  new  motor¬ 
cycle  covered  by  the  certificate  will  meet 
the  requirements  of  the  Act  and  of  this 
subpart.  Each  such  certificate  shall  con¬ 
tain  the  following  language: 

This  certificate  covws  only  those  new 
motorcycles  which  conform  In  all  material 
respects,  to  the  design  specifications  that  ap¬ 
plied  to  those  vehicles  described  In  the  ap¬ 
plication  for  certification  and  which  are  pro¬ 


duced  during  the _ model  year  period  of 

the  said  manufacturer,  as  defined  In  40  Ci'H 
i  86.402. 

It  is  a  term  of  this  certificate  that  the 
manufacturer  shall  consent  to  all  Inspections 
described  in  40  CFR  86.441  which  concern 
either  ttie  vehicle  certified,  or  any  produc¬ 
tion  vehicle  covered  by  this  certificate,  or  any 
production  vehicle  which  when  completed 
will  be  claimed  to  be  covered  by  this  cer¬ 
tificate.  FaUure  to  con^ily  with  all  the  re¬ 
quirements  of  i  86.441  with  respect  to  any 
such  vehicle  may  lead  to  revocation  or  sus¬ 
pension  of  this  certificate  as  specified  In  40 
cm  88.442.  It  Is  also  a  term  of  this  certificate 
that  this  certificate  may  be  revoked  or  sus¬ 
pended  for  the  other  reasons  stated  In 
{  86.442. 

(lil)  Hie  certificate  will  cover  all  ve¬ 
hicles  represented  by  the  test  vehicle  and 
will  certify  compliance  with  no  more 
than  one  set  of  applicable  standards. 

(3)  (1)  If,  after  a  review  of  the  test  re¬ 
ports  and  data  submitted  by  the  man¬ 
ufacturer,  data  derived  frcun  any  addi¬ 
tional  testing  conducted  pursuant  to 
§  86.427,  or  information  derived  from  any 
Inspection  carried  out  under  §  86.441,  or 
any  other  pertinent  data  or  information, 
the  Administrator  determines  that  one  or 
more  test  vehicles  (tf  the  certification  test 
fleet  do  not  meet  applicable  standards, 
he  will  notify  the  manufacturer  in  writ¬ 
ing,  setting  forth  the  basis  for  his  deter¬ 
mination.  The  manufacturer  may  request 
a  hearing  on  the  Administrator’s  deter¬ 
mination. 

(ii)  The  manufacturer  may,  at  his  op¬ 
tion,  proceed  with  any  of  the  follow’ing 
alternatives  with  respect  to  any  vehicles 
represented  by  a  test  vehicle  (s)  deter¬ 
mined  not  in  compliance  with  applicable 
standards: 

(A)  Request  a  hearing, 

(B)  Delete  from  the  apphcation  for 
certification  the  vehicles  represented  by 
the  failing  test  vehicle.  (Vehicles  so  de¬ 
leted  may  be  included  in  a  later  request 


for  certification  under  paragraph  (b)  (2) 
(ill)  of  this  section.)  The  Administrator 
will  thmi  select  in  idace  of  each  failing 
vehicle  an  alternate  vehicle  chosen  in  ac¬ 
cordance  with  selection  criteria  employed 
in  selecting  the  vehicle  that  failed,  or 

(C)  Repair  the  test  vehicle  and  demon¬ 
strate  by  testing  that  it  meets  applicable 
standards.  Another  vehicle  which  is  in  all 
material  respects  the  same  as  the  first 
vehicle,  as  repaired,  shall  then  be  oper¬ 
ated  and  tested  in  accordance  with  ap¬ 
plicable  test  procedures. 

(ill)  If  the  manufacturer  does  not  re¬ 
quest  a  hearing  or  present  the  required 
data  imder  subparagraph  (2)  of  this  par¬ 
agraph,  the  Administrator  will  deny  cer¬ 
tification. 

(b)  New  motorcycles  produced  by  a 
manufacturer  whose  projected  sales  in 
the  United  States  is  less  than  10,000  imits 
(for  the  model  year  in  which  certification 
is  sought)  are  covered  by  the  following: 

(1)  The  manufacturer  shall  submit  to 
the  Administrator  an  application  for  cer¬ 
tification  containing  the  following: 

(1)  A  brief  description  of  the  vehicles 
to  be  covered  by  the  certificate  (the  man¬ 
ufacturer’s  sales  data  book  or  advertising 
including  specifications  wrill  satisfy  this 
requir«nent  for  most  manufacturers) . 

(ii)  A  statement  signed  by  an  author¬ 
ized  representative  of  the  manufacturer 
stating:  “The  vehicles  described  herein 
have  been  tested  in  accordance  with  the 
provisions  of  Subpart  E,  Title  40,  United 
States  Code  of  Federal  Regulations,  and 
on  the  basis  of  those  tests  are  in  con¬ 
formance  with  that  Subpart.  All  of  the 
data  and  records  required  by  that  Sub- 
piart  are  on  file  and  are  available  for 
insp>ection  by  the  Administrator.  Total 
sales  of  vehicles  subject  to  this  Subpart 
will  be  limited  to  less  than  10,000  units.” 

(2)  If,  after  a  review  of  the  statement 
the  AdminlstratiM*  determines  that  the 
requirements  of  this  subpart  have  been 
m^,  he  will  issue  a  certificate  of  ccm- 
formity  with  respect  to  the  described 
vehicles  excepit  In  cases  covered  by  5  86.- 
442. 

(3)  Such  certificate  will  be  issued  for 
such  a  period  not  to  exceed  one  model 
year  as  the  Administrator  may  determine 
and  upon  such  terms  as  he  may  deem 
necessary  to  assure  that  any  new  mt»tor- 
cycle  covered  by  the  certificate  will  meet 
the  reqiurements  of  the  Act  and  of  this 
subptart.  Each  such  certificate  shall  cer¬ 
tain  the  following  language: 

This  oertlflcate  covers  no  mcM-e  than  9999 
new  motorcycles  as  described  in  the  appli¬ 
cation  for  c«^llcation,  and  the  records  re¬ 
quired  In  40  CFR  86.416,  manufactured  by 

- and  which  are  produced  during 

the  _ model  year  period  of  the  said 

manufacturer,  as  defined  In  40  CFR  86  402. 

It  Is  a  term  of  this  certificate  that  the 
manufacturer  shall  consent  to  ail  Inspec¬ 
tions  described  In  40  CFR  86.441  which  con¬ 
cern  either  the  vehicle  certified  or  any  pro¬ 
duction  vehicle  covered  by  this  certificate  or 
any  production  vehicle  which  when  com¬ 
pleted  wdll  be  claimed  to  be  covered  by  this 
certificate.  Failure  to  comi>ly  wdth  all  the 
requirements  trf  §  86.441  with  resf>ect  to  any 
such  vehicle  may  lead  to  revocation  or  sus¬ 
pension  this  certificate  as  ^edfied  In  40 
CFR  86.442.  It  is  a  term  of  this  cotlflcste  that 
this  certificate  may  be  revolted  or  suspended 
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for  the  other  reasons  stated  in  §  86.442.  It  is 
also  a  term  of  this  certificate  that  no  changes 
shall  be  made  to  the  vehicles  covered  by  this 
certificate  that  will  causa  the  vehicle’s  «nls- 
sions  to  exceed  the  applicable  emission  stand¬ 
ards  as  set  forth  in  this  chapter. 

(4)  The  certificate  will  cover  all  vehicles 
described  by  the  manufacturer. 

(5) (1)  If,  after  a  review  of  the  state¬ 
ments  and  descriptions  submitted  by  the 
manufacture',  the  Administrator  determines 
that  the  applicable  requirements  have  not 
been  met,  he  will  notify  the  manufacturer  in 
writing,  setting  forth  the  basis  few  his  deter¬ 
mination.  The  manufacturer  may  request  a 
hearing  on  the  Administrator's  determina¬ 
tion. 

(il)  If  the  manufacturer  does  not  request 
a  hearing  or  present  ittie  required  infewmatlon 
the  Administrator  will  deny  certification. 

§  86.438-78  .Amendnienls  to  llie  appli¬ 
cation. 

(a)  The  manufacturer  shall  inform 
the  Administrator  by  way  of  amendment 
to  the  application  of  any  proposed 
changes  to  vehicles  in  production  or  ad¬ 
ditional  vehicles  to  be  produced.  The  Ad¬ 
ministrator  will,  if  appropriate,  select  a 
new  test  vehicle.  Elxcept  as  provided  in 
§  86.439,  no  changes  may  be  instituted 
until  approved  by  the  Administrator. 

(b)  The  Administrator  may  allow  re¬ 
duced  testing. 

§  86.439-78  .Allernalivc  procedure  for 
amending  eerlifieales  of  conformity. 

(a)  A  manufacturer,  in  lieu  of  notify¬ 
ing  the  Administrator  in  advance  of  an 
addition  of  a  vehicle  under  S  86.438,  may 
notify  him  by  appropriate  amendment 
to  the  application  for  certification  con¬ 
currently  with  implementation  of  the 
change  or  addition  if  the  manufacturer 
determines  on  the  basis  of  emission  data 
that  the  addition  or  change  will  not 
adversely  affect  (cause  to  incre^  above 
the  applicable  standards)  emissions  from 
the  affected  vehicles.  Upon  such  notifica¬ 
tion,  the  manufacturer  may  proceed  to 
put  the  addition  or  change  into  effect. 
The  applicable  certificate  of  conformity 
then  in  effect  will  be  deemed  amended 
as  set  forth  in  the  amended  application 
unless  and  imtil  the  amendment  is  re¬ 
jected  by  the  Administrator  under  para¬ 
graph  (c)  of  this  section. 

(b)  The  manufacturer  may  continue  to 
produce  vehicles  as  described  in  the 
amendment  to  the  application  for  certifi¬ 
cation  for  a  maximum  of  30  days,  unless 
the  Administrator  grants  an  extensiem  in 
writing.  This  period  may  be  shortened  by 
a  notification  in  accordance  with  para¬ 
graph  (c)  of  this  section. 

(c)  If  the  Adminlstrat<M‘  determines, 
based  upon  the  description  oi  the  amend¬ 
ment  to  the  appllcati<m,  that  no  addi¬ 
tional  test  data  will  be  required,  he  will 
notify  the  manufacturer  in  writing  of 
the  acceptability  of  the  amended  appli¬ 
cation.  If  the  Administrator  determines 
that  additional  test  data  will  be  required, 
he  will  so  notify  the  manufacturer  and 
proceed  as  in  S  86.438. 

(d)  Election  to  produce  vehicles  under 
this  section  will  be  denned  to  be  a  con¬ 
sent  to  recall  all  v^icles  which  the  Ad¬ 
ministrator  determines  under  S  86.438  do 
not  meet  applicable  standards,  and  to 
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cause  such  nonconformity  to  be  remedied 
at  no  exp^ise  to  the  owner. 

(e)  Any  changed  or  added  vdiicles 
produced  after  the  manufacturer  is  noti¬ 
fied  of  the  rejected  application  amend¬ 
ment  will  not  be  covered  by  a  certifi¬ 
cate  of  conformity. 

§  86.44(^78  Maintenaiiro  of  re«‘ords. 

(a)  The  manufactiu’er  of  any  motor¬ 
cycle  subject  to  any  of  the  standards  or 
procedures  prescribed  in  this  sul^art 
shall  establish,  maintain  and  retain  the 
following  adequately  organized  and  in¬ 
dexed  records; 

(1)  General  records.  (i)(A)  Identifi¬ 
cation  and  description  of  all  certifica¬ 
tion  vehicles  for  which  testing  is  re¬ 
quired  imder  this  sulHJart. 

(B)  A  description  of  all  emission  con¬ 
trol  systems  which  are  installed  wi  or 
incorporated  in  each  certification  vehicle. 

(C)  A  description  of  all  procedures 
used  to  test  each  such  certification  ve¬ 
hicle. 

(ii)  A  properly  completed  £q>plicatlon, 
following  the  format  prescril^  by  the 
U.S.  EPA  for  the  t^propriate  year  of  pro¬ 
duction,  fulfills  each  of  the  requirements 
of  this  paragraph. 

(2)  Individual  records,  (i)  A  brief  his¬ 
tory  of  each  motorcycle  used  for  certifi¬ 
cation  imder  this  subpart  in  the  form  of 
a  separate  booklet  or  other  document  for 
each  separate  vehicle  in  which  shall  be 
recorded: 

(A)  In  the  case  where  a  current  pro¬ 
duction  engine  is  modified  for  use  in  a 
certification  vehicle,  a  description  of  the 
process  by  which  the  engine  was  selected 
and  of  the  modification  made,  giving 
specifically  the  place  of  modification  and 
Installation  of  the  engine  into  the  certi¬ 
fication  vehicle  and  the  person (s)  in 
charge  of  modification  and  installation. 
In  the  case  where  the  engine  for  a  cer¬ 
tification  vehicle  is  not  derived  from  a 
curr^t  production  engine,  a  general  de¬ 
scription  of  the  build-up  of  the  engine 
(e.g.,  experimental  heads  were  cast  and 
machin^  according  to  suiHilied  draw¬ 
ings,  etc.)  giving  specifically  the  place  of 
engine  assembly  and  installation  into  a 
certificatiem  vehicle  and  the  person  (s)  in 
charge  of  engine  assembly  and  installa¬ 
tion.  In  both  cases  above,  a  description 
of  the  (H'igin  and  selection  process  for 
the  carburetor,  fuel  system,  emission 
control  system  ccunponents,  and  exhaust 
after  treatment  device  shall  be  included. 
The  required  descriptions  shall  specify 
the  steps  tak^  to  assure  that  the  certi¬ 
fication  vehicle  with  respect  to  its  en¬ 
gine,  drive  train,  fuel  system,  emission 
ccrntrol  system  components,  exhaust  after 
treatment  device,  vehicle  mass,  or  any 
other  device  or  component  that  can  rea¬ 
sonably  be  expected  to  influence  exhaust 
emissions,  win  be  represented  of  produc¬ 
tion  vehicles,  and  that  ^ther  ail  emnpo- 
nents  and/or  vehicle  constructiem  proc¬ 
esses,  ccHnponent  inspection  and  selection 
techniques,  and  assembly  techniques  em¬ 
ployed  in  constructing  such  vehicles  are 
reasonably  likely  to  be  implemented  for 
production  vehicles  or  that  they  are  as 
closely  tmalogous  as  practicable  to 
plaimed  construction  and  assemUy 
processes. 
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(B)  A  complete  record  of  all  emis¬ 
sion  tests  performed  (except  tests  per¬ 
formed  by  EPA  directly),  including  all 
individual  worksheets  and/or  other 
documentation  relating  to  each  such 
ttet,  or  exact  copies  thereof;  the  date, 
time,  purpose,  and  location  of  each  test; 
the  distance  accumulated  on  the  vehicle 
when  the  test  began  and  Mided;  and  the 
names  of  supervisory  personnel  respon¬ 
sible  for  the  c(»iduct  of  the  test. 

(C)  The  date  and  times  of  each  ser\  - 
ice  accumulation  run,  listing  both  the 
distance  accumulated  and  the  name  of 
each  rider  or  each  c^erator  of  the  auto¬ 
matic  service  accumulatkHi  device. 

(D)  If  used,  the  record  of  any  devices 
employed  to  record  the  speed  and/or  dis¬ 
tance  in  relationshm  to  time  of  the  test 
vehicle. 

(E)  A  record  and  description  of  all 
maintenance  and  other  servicing  per¬ 
formed,  giving  the  date  and  time  of  the 
maintenance  or  service,  the  reason  for 
it,  the  person  authorizing  it,  and  the 
names  cf  supervisory  personnel  respon¬ 
sible  for  the  conduct  of  the  maintenance 
or  service.  The  descriptiem  shall  indicate 
whether  or  not  EPA  specifically  con¬ 
sented  to  the  work  and.  if  EPA  did  not. 
shall  list  the  provision  of  this  subpart 
which  authorizes  its  performance. 

(F)  A  record  and  descripticai  of  each 
test  performed  to  diagnose  engine  or 
emissiems  centred  system  performance, 
giving  the  date  and  time  of  test,  the  rea- 
sem  for  it,  the  person  authorizing  it.  and 
the  names  of  supervisory  perscmnel  re- 
spwislble  for  the  conduct  of  the  test. 

(G)  The  dates  and  times  that  the  ve¬ 
hicle  was  idle  in  storage,  in  transit  or 
transport,  and  required  soak  pieriods. 

(H)  A  brief  description  af  any  signifi¬ 
cant  events  affecting  the  v^lcle  during 
any  time  in  the  period  covered  by  the 
history  not  described  by  an  aitry  under 
one  of  the  previous  headings  including 
such  extraordinary  events  as  vehicle  ac¬ 
cidents  or  rider  speeding  citations  or 
warnings. 

(ii)  Each  such  history  shall  be  started 
on  the  date  that  the  first  of  any  of  the 
selection  of  build-up  activities  in  para¬ 
graph  (a)  (2)  (1)  (A)  of  this  section  oc¬ 
curred  with  respect  to  the  certificatiem 
vehicle,  shall  be  updated  each  time  the 
operatkaial  status  of  the  vehicle  changes 
or  additional  work  is  performed  on  it, 
and  shall  be  kept  in  a  designated  loca¬ 
tion. 

(3)  All  records  required  to  be  main¬ 
tained  under  this  subpart  shall  be  re¬ 
tained  by  the  manufacturer  for  a  perkxi 
of  six  (6)  years  after  Issuance  of  all  cer¬ 
tificates  of  conformity  to  which  they 
relate.  Records  may  be  retained  as  hard 
copy  or  reduced  to  microfilm,  punch 
cards,  etc,,  dep^ding  on  the  record  re¬ 
tention  procedures  of  the  manufacturer: 
Provided.  That  in  every  case  all  the  in¬ 
formation  contained  in  the  hard  copy 
shall  be  retained. 

§  86.441—78  Right  of  entry. 

(a)  Any  manufacturer  who  has  applied 
for  certification  of  a  new  motorcycle  sub¬ 
ject  to  certification  tests  under  this  Sub¬ 
part  shall  admit  or  cause  to  be  admitted 
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any  EPA  Enforcement  Officer  during  op¬ 
erating  hours  on  presentation  of  any  cre¬ 
dentials  to  any  of  the  following : 

(1)  Any  facility  where  any  such  tests 
or  any  procedures  or  activities  connected 
with  such  tests  are  or  were  performed. 

(2)  Any  facility  where  any  new  motor¬ 
cycle  which  is  being,  was  or  is  to  be  tested 
is  present. 

(3)  Any  facility  where  any  construc¬ 
tion  process  or  assembly  process  used  in 
the  modification  or  build-up  of  such  a 
vehicle  into  a  certification  vehicle  is  tak¬ 
ing  place  or  has  taken  place. 

(4)  Any  facility  where  any  record  or 
other  document  relating  to  any  of  the 
above  is  located.  * 

(b)  Upon  admission  to  any  facility  re¬ 
ferred  to  in  paragraph  (c)  (1)  of  this  sec¬ 
tion,  any  EPA  Enforcement  Officer  shall 
be  allowed: 

(1)  To  inspect  and  monitor  any  part 
or  aspect  of  such  procedures,  activities, 
and  testing  facilities,  including,  but  not 
limited  to,  monitoring  vehicle  precondi¬ 
tioning,  emissions  tests  and  service  accu¬ 
mulation,  maintenance,  and  vehicle  soak 
and  storage  procedures;  and  to  verify 
correlation  or  calibration  of  test  equip¬ 
ment: 

(2)  To  inspect  and  make  copies  of  any 
such  records,  designs,  or  other  docu¬ 
ments;  and 

(3)  To  inspect  and/or  photograph  any 
part  or  aspect  of  any  such  certification 
vehicle  and  any  components  to  be  used 
in  the  construction  thereof. 

(o  In  order  to  allow  the  Administra¬ 
tor  to  detei-mine  whether  or  not  produc¬ 
tion  motorcycles  conform  in  all  material 
respects  to  the  design  specifications 
which  applied  to  those  vehicles  described 
in  the  application  for  certification  for 
wffiich  a  certificate  of  conformity  has 
been  issued  and  to  standards  prescribed 
under  section  202  of  the  Act,  any  manu¬ 
facturer  shall  admit  any  EPA  Enforce¬ 
ment  Officer  on  presentation  of  creden¬ 
tials  to  both : 

( 1 )  Any  facility  w'here  any  document 
design,  or  procedure  relating  to  the  trans¬ 
lation  of  the  design  and  construction  o’’ 
engines  and  emission  related  components 
described  in  the  application  for  certifica¬ 
tion  or  used  for  certification  testing  into 
production  vehicles  is  located  or  carried 
on;  and 

(2)  Any  facility  where  any  motorcycles 
to  be  introduced  into  commerce  are 
manufactured  or  assembled. 

(d)  On  admission  to  any  such  facility 
referred  to  in  paragraph  (c)(3)  of  this 
section,  any  EPA  Enforcement  Officer 
shall  be  allowed: 

(1)  To  inspect  and  monitor  any  as¬ 
pects  of  such  manufacture  or  assembly 
and  other  procedures; 

( 2  >  To  inspect  and  make  copies  of  any 
such  records,  documents  or  designs;  and 

(3)  To  inspect  and  photograph  any 
part  or  aspect  of  any  such  new'  motor¬ 
cycles  and  any  component  used  in  the 
assembly  thereof  that  are  reasonably  re¬ 
lated  to  the  purpose  of  lus  entry. 

(e)  Any  EPA  Enforcement  Officer  shall 
be  furnished  by  those  in  charge  of  a  fa¬ 
cility  being  inspected  with  such  reason¬ 
able  assistance  as  he  may  request  to  help 


him  discharge  any  function  listed  in  this 
paragraph.  Each  applicant  for  or  recipi¬ 
ent  of  certification  is  required  to  cause 
those  in  charge  of  a  facility  operated  for 
its  benefit  to  furnish  such  reasonable  as¬ 
sistance  without  charge  to  EPA  whether 
or  not  the  applicant  controls  the  facility. 

(f)  The  duty  to  admit  or  cause  to  be 
admitted  any  EPA  Enforcement  Officer 
applies  whether  or  not  the  applicant 
owns  or  controls  the  facility  in  question 
and  applies  both  to  domestic  and  to  for¬ 
eign  manufacturers  and  facilities.  EPA 
will  not  attempt  to  make  any  inspections 
W'hich  it  has  been  informed  that  local 
law  forbids.  However,  if  local  law  makes 
it  impossible  to  do  what  is  necessary  to 
insure  the  accumcy  of  data  generated  at 
a  facility,  no  informed  judgment  that  a 
vehicle  or  engine  is  certifiable  or  is  cov¬ 
ered  by  a  certificate  can  properly  be 
based  on  that  data.  It  is  the  responsibility 
of  the  manufacturer  to  locate  its  testing 
and  manufacturing  faciUties  in  jurisdic¬ 
tions  where  this  situation  will  not  arise. 

(g)  For  purposes  of  this  section : 

(1)  “Presentation  of  credentials”  shall 
mean  display  of  the  document  designat¬ 
ing  a  person  as  an  EPA  Enforcement 
Officer. 

(2)  Where  vehicle,  component,  or  en¬ 
gine  storage  areas  or  facilities  are  con¬ 
cerned,  “operating  hours”  shall  mean  all 
times  during  which  personnel  other  than 
custodial  personnel  are  at  work  in  the 
vicinity  of  the  area  or  facility  and  have 
access  to  it. 

(3)  Where  facilities  or  areas  other 
than  those  covered  by  paragraph  (g)  (2) 
of  this  section  are  concerned,  “operating 
hours”  shall  mean  all  times  during  which 
an  assembly  line  is  in  operation  or  all 
times  during  which  testing,  maintenance, 
service  accumulation,  production  or 
compilation  of  records,  or  any  other  pro¬ 
cedure  or  activity  related  to  certification 
testing,  to  translation  of  designs  from  the 
test  stage  to  the  production  stage,  or  to 
vehicle  manufacture  or  assembly  is  being 
carried  out  in  a  facility. 

(4)  “Reasonable  assistance”  includes, 
but  is  not  limited  to,  clerical,  copying,  in¬ 
terpretation  and  translation  services,  the 
making  available  on  request  of  personnel 
of  the  facility  being  inspected  during 
their  working  hours  to  inform  the  EPA 
Enforcement  Officer  of  how  the  facility 
operates  and  to  answ'er  his  questions,  and 
the  performance  on  request  of  emissions 
tests  on  any  vehicle  which  is  being,  has 
been,  or  will  be  used  for  certification 
testing.  Such  tests  shall  be  nondestruc¬ 
tive.  but  may  require  appropriate  service 
accumulation.  A  manufacturer  may  be 
compelled  to  cause  the  personal  appear¬ 
ance  of  any  employee  at  such  a  facility 
before  an  EPA  Enforcement  Officer  by 
written  request  for  his  appearance, 
signed  by  the  Assistant  Administrator  for 
Enforcement,  seiwed  on  the  manufac¬ 
turer.  Any  such  employee  who  has  been 
instructed  by  the  manufacturer  to  ap¬ 
pear  w'ill  be  entitled  to  be  accompanied, 
represented,  and  advised  by  counsel.  No 
counsel  who  accompanies,  represents,  or 
advises  an  employee  compelled  to  appear 
may  accompany,  represent,  or  advise  any 
other  person  in  the  investigation. 


(5>  Any  entry  without  24  hours  prior 
written  or  oral  notification  to  the  af¬ 
fected  manufacturer  shall  be  authorized 
in  writing  by  the  Assistant  Administrator 
for  Enforcement. 

§  86.442—78  Denial,  revoealion,  or  Mit>- 
peiiKion  of  eerlificatiun. 

(a)  Notwithstanding  the  fact  that  any 
certification  vehicle (s)  may  comply  with 
other  provisions  of  this  subpart,  the 
Administrator  may  withhold  or  deny  the 
issuance  of  a  certificate  of  conformity 
(or  suspend  or  revoke  any  such  certifi¬ 
cate  which  has  been  isgued)  w*ith  respect 
to  any  such  vehicle(s)  if : 

(1)  The  manufacturer  submits  false 
or  incomplete  information  in  his  applica¬ 
tion  of  certification  thereof :  or 

(2>  The  manufacturer  renders  inac¬ 
curate  or  invalid  any  test  data  which  he 
submits  pertaining  thereto  or  otherwise 
circimavents  the  intent  of  the  Act  or  of 
this  subpart  with  respect  to  such  vehicle; 
or 

(3)  Any  EPA  Enforcement  Officer  is 
denied  access  on  the  terms  specified  in 
§  86.441  to  any  facility  or  portion  thereof 
which  contains  any  of  the  following: 

(i)  The  vehicle,  or 

(ii)  Any  components  used  or  consid¬ 
ered  for  use  in  its  modification  or  build¬ 
up  into  a  certification  vehicle,  or 

(iii)  Any  production  vehicle  which  is 
or  will  be  claimed  by  the  manufacturer 
to  be  covered  by  the  certificate,  or 

(iv)  Any  step  in  the  construction  of  a 
vehicle  described  in  (c)  of  this  subdivi¬ 
sion,  or 

(V)  Any  records,  documents,  reports, 
or  histories  requhed  by  this  Part  to  be 
kept  concerning  any  of  the  above. 

(4>  Any  EPA  Enforcement  Officer  is 
denied  “reasonable  assistance”  (as  de¬ 
fined  in  §  86.444  >  in  examining  any  of 
the  items  listed  in  paragraph  (a)  (1)  (iii > 
of  this  section. 

(b)  The  sanctions  of  withholding,  de¬ 
nying.  revoking,  or  suspending  of  a  cer¬ 
tificate  may  be  imposed  for  the  reasons 
in  paragraph  (a)  of  this  section  only 
when  the  infraction  is  substantial. 

(c)  In  any  case  in  which  a  manufac¬ 
turer  knowingly  submits  false  or  inac¬ 
curate  information,  or  knowingly  ren¬ 
ders  inaccurate  or  invalid  any  test  data, 
or  commits  any  fraudulent  acts  and  such 
acts  contx’ibute  substantially  to  the  Ad¬ 
ministrator’s  decision  to  issue  a  certifi¬ 
cate  of  conformity,  the  Administrator 
may  deem  such  certificate  void  ab  initio. 

(d)  In  any  case  in  which  certification 
of  a  vehicle  is  proposed  to  be  withheld, 
denied,  revoked,  or  suspended  under 
paragraphs  (a)(3)  or  (a)(4)  of  this  sec¬ 
tion,  and  in  which  the  Administrator 
has  presented  to  the  manufacturer  in¬ 
volved  reasonable  evidence  that  a  viola¬ 
tion  of  S  86.441  in  fact  occurred,  the 
manufacturer,  if  he  wishes  to  contend 
that,  even  though  the  violation  occurred, 
the  vehicle  in  question  was  not  involved 
in  the  violation  to  a  degree  that  would 
warrant  withholding,  denial.  rev<x;ation, 
or  suspension  of  certification  under 
either  paragraplis  (a)(3)  or  (aX(4)  of 
this  section,  shall  have  the  burden  of 
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establishing  that  contention  to  the  sat¬ 
isfaction  of  the  Administrator. 

(e)  Any  revocation  or  suspension  of 
certification  under  paragraph  (a)  of  this 
section  shall: 

(1)  Be  made  only  after  the  manu¬ 
facturer  concerned  has  been  offered  an 
opEK>rtunity  for  a  hearing  conducted  in 
accordance  with  §  86.444  hereof. 

(2)  Extend  no  further  than  to  forbid 
the  introduction  into  commerce  of  ve¬ 
hicles  previously  covered  by  the  certifi¬ 
cation  which  are  still  in  the  hands  of  the 
manufacturer,  except  in  cases  of  such 
fraud  or  other  misconduct  as  makes  the 
certification  invalid  ab  initio. 

(f )  The  manufacturer  may  request  in 
the  form  and  manner  specified  in  §  86.- 
443  that  any  determination  made  by  the 
Administrator  imder  paragraph  (a)  of 
this  section  to  withhold  or  deny  certifica¬ 
tion  be  reviewed  In  a  hearing  conducted 
in  accordance  with  §  86.444.  If  the  Ad¬ 
ministrator  .finds,  after  a  review  of  the 
request  and  supporting  data,  ihat  the 
request  raises  a  substantial  factual  issue, 
he  will  grant  the  request- with  respect  to 
such  issue. 

§  86.443—78  Roque!«t  for  hearing. 

Within  30  days  following  receipt  of 
notification  that  an  application  has  been 
rejected  or  that  certification  has  been 
denied,  the  manufacturer  may  request  a 
hearing  on  the  Administrator’s  deter¬ 
mination.  The  request  shall  be  in  writing, 
signed  by  an  authorized  representative 
of  the  manufacturer  and  shall  include  a 
statement  specifying  the  manufacturer’s 
objections  to  the  Administrator’s  deter¬ 
minations,  and  data  in  support  of  such 
objections.  -If,  after  the  review  of  the 
request  and  supporting  data,  the  Ad¬ 
ministrator  finds  that  the  request  raises 
a  substantial  factual  issue,  he  shall  pro¬ 
vide  the  manufacturer  a  hearing  with 
respect  to  such  issue. 

§  86.444—78  Hearings  on  corlifiration. 

(a)  (1)  After  granting  a  request  for  a 
hearing  under  §  86.443  the  Administrator 
will  designate  a  Presiding  Officer  for  the 
hearing. 

(2)  The  General  Counsel  will  represent 
the  Environmental  Protection  Agency  in 
any  hearing  imder  this  section. 

(3)  If  a  time  and  place  for  the  hearing 
have  not  been  fixed  by  the  Administra¬ 
tor  imder  §  86.443,  the  hearing  shall  be 
held  as  soon  as  practicable  at  a  time  and 
place  fixed  by  the  Administrator  or  by 
the  Presiding  OflQcer. 

(4)  In  the  case  of  any  hearing  re- 
.  quested  pursuant  to  §  86.437,  the  Admin¬ 
istrator  may  in  his  discretion  direct  that 
all  argiunent  and  presentation  of  evi¬ 
dence  be  concluded  within  such  fixed 
period  not  less  than  30  days  as  he  may 
establish  from  the  date  that  the  first 
written  offer  of  a  hearing  is  made  to  the 
manufacturer.  To  expedite  proceedings, 
the  Administrator  may  direct  that  the 
decision  of  the  Presiding  Officer  (who 
may.  but  need  not  be  the  Administrator 
himself)  shall  be  the  final  EPA  decision. 

(b)  (1)  Upon  his  appointment  pursu¬ 
ant  to  paragraph  (a)  of  this  section,  the 


Presiding  Officer  will  establish  a  hearing 
file.  Hie  file  shall  consist  of  the  notice 
issue  by  the  Administrator  under  a  hear¬ 
ing  and  the  supporting  data  submitted 
therewith  and  all  documents  relating  to 
the  request  for  certification  and  all  docu¬ 
ments  submitted  therewith,  and  corre¬ 
spondence  and  other  data  material  to  the 
hearing. 

(2)  The  appeal  file  will  be  available  for 
inspection  by  the  applicant  at  the  office 
of  the  Presiding  Officer. 

(c)  An  applicant  may  appear  in  per¬ 
son.  or  may  be  represented  by  counsel  or 
by  any  other  duly  authorized  representa¬ 
tive. 

(d)  (1)  The  Presiding  Officer  upon  the 
request  of  any  party,  or  in  his  discretion, 
may  arrange  for  a  prehearing  confer¬ 
ence  at  a  time  and  place  specified  by  him 
to  consider  the  following: 

(1)  Simplification  of  the  issues; 

(ii)  Stipulations,  admissions  of  fact, 
and  the  introduction  of  documents; 

(iii)  Limitation  of  the  number  of  ex¬ 
pert  witnesses; 

(iv)  Possibility  of  agreement  disposing 
of  all  or  any  of  the  issues  in  dispute; 

(v)  Such  other  matters  as  may  aid  in 
the  disposition  of  the  hearing,  including 
such  additional  tests  as  may  be  agreed 
upon  by  the  parties. 

(2)  The  results  of  the  conference  shall 
be  reduced  to  writing  by  the  Presiding 
Officer  and  made  part  of  the  record. 

<e)  (1)  Hearings  shall  be  conducted  by 
the  Presiding  Officer  in  an  informal  but 
orderly  and  expeditious  manner.  The 
parties  may  offer  oral  or  written  evi¬ 
dence,  subject  to  the  exclusion  by  the 
Presiding  Officer  of  irrevelant,  immate¬ 
rial,  and  repetitious  evidence. 

(2)  Witnesses  will  not  be  required  to 
testify  under  oath.  However,  the  Pre¬ 
siding  Officer  shall  call  to  the  attention 
of  witnesses  that  their  statements  may 
be  subject  to  the  provisions  of  Title  18 
U.S.C.  1001  which  imposes  penalties  for 
knowingly  making  false  statements  or 
representations,  or  using  false  documents 
in  any  matter  within  the  jurisdiction  of 
any  department  or  agency  of  the  United 
States. 

(3)  Any  witness  may  be  examined  or 
cross-examined  by  the  Presiding  Officer, 
the  parties,  or  their  representatives. 

(4)  Hearings  shall  be  reported  verba¬ 
tim.  Copies  of  transcripts  of  proceedings 
may  be  purchased  by  the  applicant  from 
the  reporter. 

(5)  All  written  statements,  charts,  tab¬ 
ulations,  and  similar  data  offered  in  evi¬ 
dence  at  the  hearing  shall,  upon  a  show¬ 
ing  satisfactory  to  the  Presiding  Officer 
of  their  authenticity,  relevancy,  and  ma¬ 
teriality,  be  received  in  evidence  and 
shall  constitute  a  part  of  the  record. 

(6)  Oral  argument  may  be  permit¬ 
ted  in  the  discretion  of  the  Presiding 
Officer  and  shall  be  reported  as  part  of 
the  record  imless  otherwise  ordered  by 
him. 

(f)  (1)  The  Presiding  Officer  shall 
make  an  initial  decision  which  shall  in¬ 
clude  written  findings  and  conclusions 
and  the  reasons  or  basis  therefore  on 
all  the  material  issues  of  fact,  law,  or 
discretion  presented  on  the  record.  The 


findings,  conclusions,  and  written  deci¬ 
sion  shall  be  provided  W  the  parties  and 
made  a  part  of  the  record.  The  initial 
decision  shall  become  the  decision  of  the 
Administrator  without  further  proceed¬ 
ings  unless  there  Is  an  appeal  to  the  Ad¬ 
ministrator  or  motion  for  review  by  the 
Administrator  within  20  days  of  the  date 
the  initial  decision  was  filed. 

(2)  On  appeal  from  or  review  of  the 
initial  decision  the  Administrator  shall 
have  all  the  powers  which  he  would  have 
in  making  the  Initial  decision  including 
the  discretion  to  require  or  allow  briefs, 
oral  argument,  the  taking  of  additional 
evidence  or  the  remanffing  to  the  Pre¬ 
siding  Officer  for  additional  proceedings. 
The  decision  by  the  Administrator  shall 
include  written  findings  and  conclusions 
and  the  reasons  or  basis  therefore  on  all 
the  material  Issues  of  fact,  law,  or  dis¬ 
cretion  presented  on  the  appeal  or  con¬ 
sidered  in  the  review. 

Subpart  F — Emission  Regulations  for  1978 

and  Later  New  Motorcycles;  Test  Pro¬ 
cedures 

§  86.501—78  .4pplicability. 

(a)  This  subpart  contains  the  motor¬ 
cycle  test  procedures  specified  in  Sub¬ 
part  E. 

(b)  Provisions  of  this  subpart  applj' 
to  tests  performed  by  both  the  Admin¬ 
istrator  and  motor  vehicle  manufactur¬ 
ers. 

§  86.502—78  Definitioiu>. 

(a)  The  definitions  in  §  86.402-78  ap¬ 
ply  to  this  subpart. 

§  86.503—78  .4bbrevialion«i. 

(a)  The  abbreviations  in  §  86.403-78 
apply  to  this  subpart. 

§  86.504—78  numbering. 

( a)  The  section  numbering  system  de¬ 
scribed  in  §  86.404-78  is  used  in  this  sub¬ 
part. 

§86.50.5—78  Inlnxluelioii ;  strueliire  of 
ssubpart. 

(a>  This  subpart  describes  the  equip¬ 
ment  required  and  the  procedures  to  fol¬ 
low  in  order  to  perform  exhaust  emis¬ 
sion  tests  on  motorcycles.  Subpart  E  sets 
forth  the  testing  requirements  and  test 
intervals  necessary  to  comply  with  EPA 
certification  procedures. 

(b)  Three  topics  are  addressed  in  this 
subpart.  Sections  86.508  through  86.515 
set  forth  specifications  and  eqmpment 
requirements;  §§  86.516  through  86.526 
disquss  calibration  methods  and  frequen¬ 
cy;  test  procedures  and  data  require¬ 
ments  are  listed  (in  approximate  order 
of  performance)  in  §§  86.527  through 
86.544. 

§  86.506  I  K^•^or^  ed  ] 

§  86.507  [Reserved] 

§  86.508—78  Dviuinioineter. 

(a)  The  dynamometer  shall  have  a  sin¬ 
gle  roll  with  a  diameter  of  at  least  0.400 
metre. 

(b)  The  dynamometer  shall  be 
equipped  with  a  roll  revolution  counter 
for  measuring  actual  distance  traveled. 
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(c)  Flywheels  or  other  means  shall  be 
used  to  stimulate  the  Inertia  specified  in 
§  86.529  within  a  tolerance  of  ±3kg. 

(d)  A  variable  speed  cooling  blower 
shall  direct  air  to  the  vehicle.  The  blower 
oxitlet  shall  be  at  least  0.40  m*  (4.31  ft*) 
and  shall  be  sparely  positioned  between 
0.3  m  (0.98  ft)  and  0.45  m  (1.48  ft)  in 
front  of  the  vehicle’s  front  wheel.  The 
velocity  of  the  air  at  the  blower  outlet 
Shan  be  within  the  following  limits  (as  a 
function  of  roll  speed) : 


Actual  roll  speed 
0  km/h  to  5  km/h _ 

5  km/h  to  10  km/h— 

10  km  h  to  60  km/h. 

50  km/h  to  70  km/h. 
Above  70  km/h _ 


Allowable  cooling 
air  speed 

0  km/h  to  10 
km/h. 

0  km/h  to  roll 
speed+5  km/h. 

RoU  speed  ±5 
km/h. 

Roll  speed  ±10  pet. 

At  least  63  km/h. 


(e)  The  djmamometer  shall  comply 
with  the  tolerances  in  §  86.529. 


AMBIENT  AW 

min 


VEHICLE 

EXHAUST 

INLET 


TO 

DILUTION  AW 
SAMnE  BAG 


TO 

EXHAUST 
SAMPLE  BAG 


§  86.509—78  Exhaust  gas  sampling  sys¬ 
tem. 


(a)  (1)  General.  The  exhaust  gas  sam¬ 
pling  system  is  designed  to  measure  the 
true  mass  emissions  of  vehicle  exhaust. 
In  the  CVS  concept  of  measuring  mass 
emissions,  two  conditions  must  be  satis¬ 
fied:  The  total  volume  of  the  mixture  of 
exhaust  and  dilution  air  must  be  meas¬ 
ured,  and  a  continuously  proportioned 
sample  of  volume  must  be  collected  for 
analysis.  Mass  emissions  are  determined 
from  the  sample  concentration  and  total¬ 
ized  fiow  over  the  test  period. 

(2)  Positive  Displacement  Pump.  The 
Positive  Displacement  Pump-Constant 
Volume  Sample  (PDP-CVS) ,  Figure  F78- 
1.  satisfies  the  first  condition  by  metering 
at  a  constant  temperature  and  pressure 
through  the  pump.  The  total  volume  is 
measured  by  counting  the  revolutions 
made  by  the  calibrated  positive  displace¬ 
ment  pump.  The  proportional  sample  is 
achieved  by  sampling  at  a  constant  fiow 
rate. 

(3)  Critical  Flow  Venturi.  The  opera¬ 
tion  of  the  Critical  Flow  Venturi-Con¬ 
stant  Volume  Sampler  (CFV-CTVS) ,  Fig¬ 
ure  F78-2,  is  based  upon  the  principles  of 
fiuid  dynamics  associated  with  critical 
fiow.  Proportional  sampling  is  main¬ 
tained  by  use  of  a  small  CFV  in  the  sam¬ 
ple  line,  which  responds  to  the  varying 
temperatures  in  the  same  manner  as  the 
main  CFV.  Total  fiow  per  test  phase  is 
determined  by  continuously  computing 
and  integrating  instantaneous  fiow.  A 
low  response  time  temperature  sensor  is 
necessary  for  accurate  flow  calculation. 


—fiSEC  no.  F»-3  FOU  SYMBOL  LEGEND) 
figure  r78-]_cXHAO$T  CAS  SAMPLING  SYSTEM  (POP<VS) 
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na*) 


(4)  [Reservedl 

(5)  Other  systems.  Other  sampling 
systems  may  be  iised  If  shown  to  yield 
equivalent  results,  and  if  approved  in 
advance  by  ttie  Administrator  (e.g.,  a 
heat  exchanger  with  the  CFV-CVS  or  an 
electronic  flow  int^rator  without  a  heat 
exchanger,  with  the  PDP-CVS) . 

<b)  Component  description,  PDP- 
CVS.  The  PDP-CVS,  Figure  P78-1,  con¬ 
sists  of  a  dilution  air  filter  and  mixing 
assembly,  heat  exchanger,  positive  dis¬ 
placement  pump,  sampling  system,  and 
associated  valves,  pressure  and  temper¬ 
ature  sensors.  The  PDP-CVS  shall  con¬ 
form  to  the  following  requirements: 

(1)  Static  pressure  variations  at  the 
tailpipe(s)  of  the  vehicle  shall  remain 
within  ±1.25  kPa  (±5.02  in.  HX))  of  the 
static  pressme  variations  measured  dur¬ 
ing  a  dynamometer  driving  cycle  with  no 
connection  to  the  tailpipe(s).  (Sampling 
systems  capable  of  maintaining  the  static 
pressure  to  within  ±0.25  kPa  (±1.00  in 
H:!0)  will  be  used  by  the  Administrator  if 
a  written  request  substantiates  the  need 
for  this  closer  tolerance.) 

(2)  The  gas  mixture  temperature, 
m^ured  at  a  point  immediately  ahead 
of  the  positive  displacement  pump,  shall 
be  within  ±5*  C  (9*  F)  of  the  designed 
operating  temperature  at  the  start  of  the 
test.  The  gas  mixture  temperature  varia¬ 
tion  from  its  value  at  the  start  of  the  test 
shall  be  limited  to  ±5®  C  <9°  F)  during 
the  entire  test.  The  temperature  measur¬ 
ing  system  shall  have  an  accuracy  and 
precision  of  ±1  ®  C  ( 1.8®  F) . 

(3)  The  pressme  gauge.s  .shall  have  an 
accuracy  and  precision  of  ±0  4  kPa  <3 
nun  Hg) . 

(4)  The  location  of  the  dilution  air 
inlet  shall  be  placed  and  the  flow  ca¬ 
pacity  of  the  CVS  shall  be  large  enough 
to  virtually  eliminate  water  condensation 
in  the  system. 

(5)  Sample  collection  bags  for  dilu¬ 
tion  air  and  exhaust  samples  shall  be  of 
.sufiBcient  size  so  as  not  to  impede  sample 
flow. 

(c)  Component  description,  CFV-CVS. 
Tlie  CFV-CVS,  Figure  1^8-2,  consists  of 
a  dilution  air  filter  and  mixing  assembly, 
cyclone  particulate  separator,  sampling 
venturi,  critical  flow  venturi,  sampling 
system,  and  assorted  valves,  pressure  and 
temperature  sensors.  The  CFV-CVS  shall 
conform  to  the  following  requirements: 

(1)  Static  pressure  variations  at  the 
tailpipe(s)  of  the  vehicle  shall  remain 
within  ±1.25  kPa  (5.02  in  HO  of  the 
static  pressure  variations  measured  dur¬ 
ing  a  dynamwneter  driving  cycle  with  no 
connection  to  the  tailpipe(s) .  (Sampling 
systems  capable  of  maintaining  the  static 
pressure  to  within  ±0.25  kPa  (1.00  in 
HO  will  be  used  by  tlie  Administrator  if 
a  written  request  substantiates  the  need 
for  this  closer  tolerance.) 

(2)  The  temperature  measuring  sys¬ 
tem  shall  have  an  accuracy  and  precision 
of  ±1*  C  (1.8®  F)  and  a  response  time  of 
0.100  s  to  62.5  percent  of  a  temperature 
change  (as  measured  in  hot  silicone  oil). 

(3)  The  pressure  measming  system 
shall  have  an  accuracy  and  precision  of 
±0.4  kPa  (3  mm  Hg) . 


( 4)  The  location  of  the  dilution  air  in¬ 
let  shall  be  placed  and  the  flow  capacity 
of  the  CVS  shall  be  large  enough  to  virtu¬ 
ally  eliminate  water  condensation  in  the 
system. 

( 5 )  Sample  collection  bags  for  dilution 
air  and  exhaust  samples  shall  be  of  suf¬ 
ficient  size  so  as  not  to  impede  sample 
flow. 

§  86..'>10  lRo»or\i‘dJ 

§  86.511—78  Exhaust  gii>  an»)>ti<-al  «>s- 
Irni. 


nate  the  functions  of  the  component 
systems. 

<b)  Major  component  description.  The 
analytical  system.  Figure  F78-3,  consists 
of  a  flame  l<m^tlon  detector  (FID)  for 
the  determination  of  hydrocarbons,  non- 
dlspersive  Infrared  analyzers  (NDIR)  for 
the  determination  of  carbon  monoxide 
and  carbon  dioxide,  and.  If  oxides  of 
nitr(^en  are  measured,  a  chemilumines¬ 
cence  analyzer  (CL)  for  the  determina¬ 
tion  of  oxides  of  nitrogen.  The  exhaust 
gas  analytical  system  shall  conform  to 


(a)  Schematic  draining.  Figure  F78-3 
is  a  schematic  drawing  of  the  exhaust 
gas  analytical  system.  Since  various  con¬ 
figurations  can  produce  accurate  results, 
exact  conformance  with  this  drawing  is 
not  required.  Additional  components 
such  as  instruments,  valves,  solenoids, 
pumps,  and  switches  may  be  used  to  pro¬ 
vide  additional  information  and  ooordl- 


the  following  requirements: 

(1)  The  chemiluminescence  analyzer 
requires  that  the  nitrogen  dioxide  pres¬ 
ent  in  the  sample  be  converted  to  nitric 
oxide  before  analysis.  Other  types  of  an¬ 
alyzers  may  be  used  if  shown  to  yield 
equivalent  results  and  if  approved  in  ad¬ 
vance  by  the  Administrator. 
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(2>  The  carbon  monoxide  (NDIR)  an¬ 
alyzer  may  require  a  sample  conditioning 
column  containing  CaSO»,  or  indicating 
silica  gel  to  remove  water  vapor  and  con¬ 
taining  ascarite  to  remove  carbon  di¬ 
oxide  from  the  CO  analysis  stream. 

(1)  If  CO  instruments  which  are  essen¬ 
tially  free  of  CO.  and  water  vapor  inter¬ 
ference  are  used,  the  use  of  the  con¬ 
ditioning  column  may  be  deleted,  see 
§  86.522  and  §  86.544. 

(ii)  A  CO  instrument  will  be  con¬ 
sidered  to  be  essentially  free  of  CO.  and 
water  vapor  interference  if  its  response 
to  a  mixture  of  3  percent  CO.  in  Ni  which 
has  been  bubbled  through  water  at  room 
temperature  produces  an  equivalent  CO 
response,  as  measured  on  the  most  sensi¬ 
tive  CO  range,  which  is  less  than  1  per¬ 
cent  of  full  scale  CO  concentration  on 
ranges  above  300  ppm  full  scale  or  less 


(b)  Gasoline  and  engine  lubricants 
representative  of  commercial  fuels  and 
engine  lubricants  which  will  be  generally 
available  through  retail  outlets  shall  be 
used  in  scenic  accumulation.  For  leaded 
gasoline,  the  minimum  lead  content  shall 
be  0.370  gram  per  litre  (1.4  grams  per 
U.S.  gallon),  except  that  where  the  Ad¬ 
ministrator  determines  that  vehicles  rep¬ 
resented  by  a  test  vehicle  will  be  op¬ 
erated  using  gasoline  of  different  lead 
content  than  that  prescribed  in  this 
paragraph,  he  may  consent  in  writing 
to  use  a  gasoline  with  a  different  lead 
content.  This  octane  rating  of  the  gas¬ 
oline  used  shall  be  no  higher  than  4.0 
Research  octane  numbers  above  the 
minimum  recommended  by  the  manu¬ 
facturer.  The  Reid  Vapor  Pressure  of  the 
fuel  used  shall  be  characteristic  of  the 
motor  fuel  during  the  season  which  the 
service  accumulation  takes  place.  If  the 
manufacturer  specifies  several  lubricants 
to  be  used  by  the  ultimate  purchaser,  the 
Administrator  will  select  one  to  be  used 
during  service  accumulation. 

(c)  The  specification  range  of  the  fuels 
and  engine  lubricants  to  be  used  under 
paragraph  (b)  of  this  section  shall  be 
reported  in  accordance  with  §  86.416. 

(d)  The  same  lubricant (s)  shall  be 
used  for  both  service  accumulation  and 
emi.ssion  testing. 

§  86.514—78  Analytical  gases. 

(a)  Analyzer  gases. 

(1)  Gases  for  the  CO  and  CO*  analyz¬ 
ers  shall  be  single  blends  of  CO  and  CO* 
respectively  using  nitrogen  as  the  dOuent. 


than  3  ppm  on  ranges  below  300  p!)n’.  1\  U 
scale,  see  §  86.522. 

(c)  Other  analysers  and  equipjnent. 
Other  types  of  anahrzers  and  equipment 
may  be  used  If  shown  to  yield  equivalent 
results  and  if  approved  in  advance  by  the 
Administrator. 

§  86..5 1 2  f  ISc.HCf^cd  1 

§  86.513—78  Fuel  a'.id  engine  lubrii'anl 
^peeilieatioiis. 

(a)  Gasoline  having  the  following  spec¬ 
ifications  will  be  used  by  the  Adminis¬ 
trator  in  exhaust  emission  testing.  Gas¬ 
oline  having  the  following  specifications 
or  substantially  equivalent  specifications 
approved  by  the  Administrator,  shall  be 
used  by  the  manufacturer  for  emission 
testing  except  that  the  lead  and  octane 
specifications  do  not  apply. 


(2)  Gases  for  the  hydrocarbon  ana¬ 
lyzer  shall  be  single  blends  of  propane 
using  air  as  the  diluent. 

(3)  Gases  for  the  NOx  analyzer  sliall 
be  single  blends  of  NO  named  as  NOx 
with  a  maximum  NO*  concentration  of  5 
percent  of  the  nominal  value  using  nitro¬ 
gen  as  the  diluent. 

(4)  r Reserved] 

(5)  The  allowable  zero  gas  (air  or 
nitrogen)  impurity  concentrations  shall 
not  exceed  1  ppm  equivalent  carbon  re¬ 
sponse,  1  ppm  carbon  monoxide,  0.04 
percent  (400  ppm)  carbon  dioxide,  and 
0.1  ppm  nitric  oxide. 

(6)  “Zero  grade  air’*  includes  artificial 
“air”  consisting  of  a  blend  of  nitrogen 
and  oxygen  with  oxygen  concentrations 
between  18  and  21  mole  percent. 

(7)  The  use  of  proportioning  and 
precision  blending  devices  to  obtain  the 
required  analyzer  gas  concentrations  is 
allowable  provided  their  use  has  been 
approved  in  advance  by  the  Administra¬ 
tor. 

(b)  Calibratidn  gases  shall  be  known 
to  within  ±2  percent  of  the  true  values. 

§  86.515—78  EPA  Urban  Dynaniomricr 
Driving  Schedule. 

(a)  "nie  dynamometer  driving  sched¬ 
ules  are  listed  in  App>endix  L  The  driving 
schedules  are  defined  by  a  smooth  trace 
drawn  through  the  specified  speed  vs. 
time  rdatlonships.  They  consist  of  a  nmi- 


repeiitive  series  of  idle,  acceleration, 
cruise,  and  deceleration  modes  of  various 
time  sequences  and  rates.  Appropriate 
driving  schedules  are  as  follows- 

Class  I — Appendix  1(c) 

Class  II — Appendix  I(bl 

Class  in — Appendix  I  (b ) 

(b)  The  speed  tolerance  at  any  given 
time  on  the  dynamometer  driving  sched¬ 
ule  prescribed  in  Appendix  I  or  as  printed 
on  a  driver’s  aid  chart  approved  by  the 
Administrator,  when  conducted  to  meet 
the  requirements  of  §  86.537  is  defined 
by  upper  and  lower  limits.  The  upper 
limit  is  3.2  km/h  (2  mph)  higher  than 
the  highest  point  on  the  trace  within  1 
second  of  the  given  time.  The  lower  limit 
is  3.2  km/h  (2  mph)  lower  than  the  low¬ 
est  point  on  the  trace  within  1  second 
of  the  given  time.  Speed  variations 
greater  than  the  tolerances  (such  as  may 
occur  during  gear  changes)  are  accepta¬ 
ble  provided  they  occur  for  less  than  2 
seconds  on  any  occasion.  Speeds  lower 
than  those  prescribed  are  acceptable  pro¬ 
vided  the  vehicle  is  operated  at  maximum 
available  pow-er  during  such  occurrences 
When  conducted  to  meet  the  require¬ 
ments  of  §  86.532  the  speed  tolerance 
shall  be  as  specified  above,  except  that 
the  upper  and  lower  limits  shall  be  6.4 
km/h  (4  mph) . 

(c)  Figure  F78-4  shows  the  range  of 
acceptable  speed  tolerances  for  typical 
points.  Figure  F78-4(a)  is  typical  of  por¬ 
tions  of  the  speed  curve  which  are  in- 
ci-easing  or  decreasing  throughout  the 
two  second  time  interval.  Figure  F78-4 
(b)  is  typical  of  portions  of  the  speed 
curve  which  include  a  maximum  or  mini¬ 
mum  value. 


nCURfF7S-4»-{>«VBB  TMa,  AUOWAUI  RANCC 


riOlMKr  78-4b-0«Vf«S  TRACf,  AUOWAMJ  lANCC 


ASTM 

dc.sijrruition 


Lcadci) 


(•cUiio,  n^w'arch  miiiimutij -  -  ..  D2C‘.>9 

T-b  (organic),  Krain/Utrc  (granis/U.S.  gallon) .  - 

1  >l.sllUatlon  range . . . . - . I>8G 

IBP,  *0  (“F). 


10  pet  point,  ®C  (°F) . . 

50  ixjt  point,  ®C  (“F) . . 

!>0  jx;t  point,  ®C  (°F) . . 

KP,  ®C  (°F),  nianimum . . 


J-hosphorus,  gram/litre  (grani/ir.S.  gallon), 
maxiinuni. 


100  . . . .  00. 

0.070  (1.4)  ininiinnin _ _  O.IKX)  0.01;i  (0.00  b.d.-i! 


2;{.y-35  (75-95).... .  23.9-35  (75-95). 

48.9-57.2  (120-1.^5) .  48.9-57.2  (120-135.1. 

93..3-110(2OO-2:’.0)_  ..  93.3-110(200-2:10). 


.  148.9  162.8  (300-32.5)... 
212.8  (415) . . 

_  148.9  162.8  OKKI  :r25 

_ 212.8  (415). 

1)1260 

0.10..'. . 

....  0.10. 

0.(KI26(0.01)...  . 

.  O.U)13  (0.00.5). 

I>323 

55.2  6:<.l  (8.0  9.2) . 

. 55.2  «:.4  (8.0  9.2). 

D1319 

Olefins,  percent,  maximum _ _ 

Aromatles,  pcroei'l  maximum _ _ _ _ 

Saturates . . . . . 


10 . . . . .  10. 

_  _ .^5. 

Kemuinder . Kemainder. 
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§  86.516—78  ralil>r::lioii«.  aii<l 

overvM'w. 

<a)  Calibrations  shall  be  performed  s 
specified  in  §§  86.517  through  86.526. 

(b)  t  Reserved  1 

(c)  At  least  monthly  or  after  any 
maintenance  which  could  alter  calibra¬ 
tion,  the  following  calibrations  and 
checks  shall  be  performed; 

(1)  Calibrate  the  hydrocarbon  an¬ 
alyzer,  carbon  dioxide  analyzer,  carbon 
monoxide  analyzer,  and,  oxides  of 
nitrogen  are  measured,  oxides  of  nitrogen 
analyzer.  — 

(2)  Calibrate  the  djuiamometer.  If  the 
dynamometer  receives  a  weekly  perform¬ 
ance  check  (and  remains  within  calibra¬ 
tion)  ,  the  monthly  calibration  need  not 
be  performed. 

<d)  At  least  weekly  or  after  any  main¬ 
tenance  which  could  alter  calibration, 
the  following  calibrations  and  checks 
shall  be  performed; 

(1)  Check  the  oxides  of  nitrogen  con¬ 
verter  efficiency,  if  oxides  of  nitrogen  are 
measured,  and 

(2)  Perform  a  CVS  system  verification, 
and 

(3)  Run  a  performance  check  on  the 
dynamometer.  This  check  may  be  omitted 
if  the  dynamometer  has  been  calibrated 
within  the  preceding  month. 

(e)  The  CVS  positive  displacement 
pump  or  Critical  Plow  Venturi  shall  be 
calibrated  following  initial  installation, 
major  maintenance  or  as  necessary  when 
indicated  by  the  <JVS  system  verifleation 
(described  in  §  86,519) . 

(f)  Sample  conditioning  columns,  if 
iised  In  the  CO  analyzer  train,  should  be 
cheeked  at  a  freQuenoy  consistent  witli 
observed  column  life  or  when  the  indi¬ 
cator  of  the  column  packing  begins  to 
show  deterioration. 

§  86.517  TReserved] 

§  86.518—78  Dynamomcicr  calibratiou. 

(a)  The  dynamometer  shall  be  cali¬ 
brated  at  lec^t  once  each  moirth  or  per¬ 
formance  verified  at  least  once  each  week 
and  then  calibrated  as  required.  The 
dyncunometer  is  driven  above  the  test 
speed  range.  The  device  used  to  drive  the 
d3mainometer  is  then  disengaged  from 
the  d3mamometer  and  the  roll  is  allowed 
to  coast  down.  The  kinetic  energy  of  the 
system  is  dissipated  by  the  dynamometer. 
This  method  neglects  the  .ariations  in 
roll  bearing  friction  due  to  the  drive  axle 
weight  of  the  vehicle. 

(b)  Calibration  shall  consist  of  coast¬ 
ing  down  the  dynamometer  for  each  in¬ 
ertia  load  combination  used.  Coastdown 
times  for  the  Interval  from  70  to  60  km/h 
shall  be  within  the  tolerances  specified 
in  §  86.529.  The  dynamometer  adjust¬ 
ments  necessary  to  produce  these  results 
.shall  be  noted  for  future  reference. 

<c)  The  performance  check  consists  of 
conducting  a  dynamometer  coastdown  at 
one  or  more  inertia-horsepower  settings 
and  comparing  the  coastdown  time  to  the 
table  in  Figure  F78-9  of  §  86.529-78.  If 
the  coastdown  time  is  outside  the  toler¬ 
ance,  a  new  calibration  is  required. 


§  86.519—78  Constant  ^oluutr  tsampt-r 
calibration. 

The  CVS  (Constant  Volume  Sampler) 
is  calibrated  using  an  accurate  flowmeter 
and  restrictor  valve.  Measurements  of 
various  parameters  are  made  and  related 
to  flow  through  the  unit.  Procedures  used 
by  EPA  for  both  PDP  (Positive  Displace¬ 
ment  Pump)  and  C?FV  (Critical  Flow 
Venturi)  are  outlined  below.  Other  pro¬ 
cedures  yielding  equivalent  results  may 
be  used  if  approved  in  advance  by  the 
Administrator.  After  the  calibration 
curve  has  been  obtained,  verification  of 
the  entire  system  can  be  performed  by 
injecting  a  known  mass  of  gas  into  the 
system  and  comparing  the  mass  indi¬ 
cated  by  the  system  to  the  true  mass 
injected.  An  indicated  error  does  not 
necessarily  mean  that  the  calibration  is 
wrong,  since  other  factors  can  influence 
the  accuracy  of  the  system,  e.g.  analyzer 
calibration.  A  verification  procedure  is 
found  in  paragraph  (c)  of  this  section. 

(a)  PDP  calibration.  <1)  The  follow¬ 
ing  calibration  procedure  outlines  the 
equipment,  the  test  configxu’ation,  and 
the  various  parameters  which  must  be 
measured  to  establish  the  flow  rate  of  the 
constant  volume  sampler  pump.  All  the 
parameters  related  to  the  pump  are 
simultaneously  measured  with  the  pa¬ 
rameters  related  to  a  flowmeter  which 
is  connected  In  series  with  the  pump. 
The  calculated  flow  rate  (at  pump  inlet 


.'-.bsolute  pressure  and  temperature)  can 
then  be  plotted  versus  a  correlation 
function  which  is  the  value  of  a  specific 
combination  of  pump  parameters.  Tlie 
linear  equation  which  relates  the  pump 
flow  and  the  correlation  function  is  then 
determined.  In  the  event  that  a  CVS  has 
a  multiple  speed  drive,  a  calibration  for 
each  range  used  must  be  performed. 

«2)  This  calibration  procedure  is  based 
on  the  measurement  of  the  absolute 
values  of  the  pump  and  flowmeter  pa- 
ramaters  that  relate  the  flow  rate  at 
each  point.  Three  conditions  must  be 
maintained  to  assure  the  accuracy  and 
integrity  of  the  calibration  curve.  First, 
the  pump  pressures  should  be  measuied 
at  taps  on  the  ptunp  rather  than  at  the 
external  piping  on  the  pump  inlet  and 
outlet.  Pressure  taps  that  are  mounted 
at  the  top  center  and  bottom  center  of 
the  pump  drive  headplate  are  expo.sed 
to  the  actual  pump  cavity  pressures,  and 
therefore  reflect  the  absolute  pressure 
differentials.  Secondly,  temperature  sta¬ 
bility  must  be  maintained  during  the 
calibration.  The  laminar  flowmeter  is 
sensitive  to  inlet  temperature  oscillation.s 
which  cause  the  data  points  to  be  scat¬ 
tered.  Gradual  clianges  (±1*  C  (1.8*  P>  > 
in  temperature  are  acceptable  as  long 
as  they  occur  over  a  period  of  several 
minutes.  Finally,  all  connections  between 
the  flowmeter  and  the  CVS  pump  mu'^i 
be  absolutely  void  of  any  leakage. 


equipment  are  shown,  other  configura¬ 
tions  that  yield  equivalent  results  may  be 
used  if  approved  in  advance  by  the  Ad¬ 
ministrator.  For  the  system  indicated, 
the  following  data  with  given  accuracy 
are  required: 


(3)  During  an  exhaust  emission  test 
the  measurement  of  these  same  pump 
parameters  enables  the  user  to  calculate 
the  flow  rate  from  the  calibration 
equation. 

(4)  Connect  a  system  as  shown  in  Fig¬ 
ure  P78-5.  Although  particular  tsres  of 
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Calibration  data  meuaurcmcnti 

raramt'UT  Symbol  Units  Tol«rances 


Barometric  pressure  {corrtctcd’ —  -  ...  _  P« 

Ambient  t«u)|>erature . . . . Ta 

Air  temperature  Into  LFK _ _  KTl 

I’ressure  depression  ujistreom  of  LFK.  . . .  KPI 

Pressure  drop  across  the  LFE  matrix . . .  KDP 

Air  temperature  at  CVS  pump  iuk  t _ _ PTI 

Pressure  depression  at  CVS  pump  Inlet _ PPI 

S|K'elfic  Riavity  of  nianometer  fluid  (1.75  oiP...  Sp.  fir, 

Pressure  head  at  CV'S  iMtmp  outlet _ PPf» 

Air  temperature  at  ( '  VS  pump  oiilP  t  ((<t>tionaI).  PTf  > 

Pump  revolutions  during  test  p<*rlod _ _  ..  N 

Klupsed  time  fe>r  test  period. _ _ _  -  t 


kPa  (In.  Hri _ *0.03  kPa  (*0.01  In.  Ilgi. 

®C  (“Fi . *0.3”O  (*0.54“^). 

“C  (F) _ _ ±ai5‘>C  (*0.27“F). 

kPa  (In.  FK*)—  *0.01  kPa  (*0.06  in.  H.Ot. 

kPa(ln.  IIjU) _  *0.001  kPa(*a00S  in.  HjUt. 

®C  (®F) .  *a‘25®C  (*0.45®F). 

kPa  (In.  Fluid)  ..  *0.0'il  kPa  (±0.016  In.  Fluid) 


kl*a  (In.  Fluid. _ *0.021  kPa  (*0.fM0  in.  Fhlid) 

®C('F> . .  iO.iW  C*0  45®F;. 

Kevs. . .  *1  Key. 

S _ _ _  _ .  *0.05  s. 


(5)  After  the  s.vstem  has  been  con¬ 
nected  as  shown  in  Figure  F78-5,  set  the 
variable  restrictor  in  the  wide  open  po¬ 
sition  and  run  the  CVS  pump  for  twenty 
minutes.  Record  the  calibration  data. 

(6)  Re.set  the  restrictor  valve  to  a 
more  restricted  condition  in  an  increr 
ment  of  pump  inlet  depression  (about  1.0 
kPa  (4”  H^Oit  that  will  yield  a  mini¬ 
mum  of  six  data  points  for  the  total 
calibration.  Allow'  tlie  system  to  stabilize 
for  3  minutes  and  repeat  the  data 
acquisition. 

(7)  Data  analysis:  fi»  The  air  flow¬ 
rate,  Qs,  at  each  test  point  is  calculated 
from  the  flowrmeter  data  using  the  man¬ 
ufacturer’s  prescribed  method. 

(ii)  The  air  flow  rate  is  then  converted 
to  pump  flow.  Vo,  per  revolution  at  ab¬ 
solute  pump  inlet  temperature  and 
pressure. 


Wlicrc: 


n 


l'’,=Pump  (Itiw,  volution  •.flVrevoluUou:  al  P, 
Q,=M6tor  »ir  flow  rale  in  stiuidurd  cuUc  metre*  i>er 
minute,  standard  condiUoms  are  20®  C,  101.325  kPa 
(G8“  F,  29.02  in.  Hg). 

♦)  =  Pump  speed  ill  revolutioas  i')er  minute. 

3'p=Pump  inlet  temperature,  K(R)*P'r 1+273. 15  for 
English  luuls,  'fp=PTl+459.67 
/*,= Absolute  pump  Inlet  pressure,  VPa  Oo-  Hr)* 
/•b-PP1  for  F.nglidi  units.  f*,=  pB-T’Pl  (RP.  OR./ 
13.57) 

Wliere; 

;*B=l>aronietric  pressure.  VPa  (in.  Ilg' 

PI'l=Pump  inlet  depression,  kl’a  (in.  fluid) 

SI".  OR.=S|K<'ilic  gravity  of  manometer  fluid  relative 
to  water. 


(iii)  Tlie  correlation  fmiction  at  each 
t-est  point  is  then  calculated  from  the 
calibration  data: 


Where. 

X-.^eorrehtUon  (uneUon. 

pressure  differential  from  piunp  inlet  to  t>uuip 
outlet.  kPa  0t».  Hg)*/*,— iV 
/*,=Ab90lute  pump  outlet  pressure,  kPa  (In.  Hg) 
=  P*+PPO  for  English  Buils,  i*.*/*n+PPO(SP. 
GR713.57) 

Where: 

1*1*0* Pressure  head  at  puinpoutlet,  kPa  (in.  fluid) 

(iv)  A  linear  least  squares  fit  is  per¬ 
formed  to  generate  the  calibration  equa¬ 
tions  which  have  the  fomi.s; 


n 

D,.  M,  A,  and  B  are  the  slope-intercept  con¬ 
stants  describing  the  lines. 

(8»  A  CVS  system  tiiat  has  multiple 
speeds  shall  be  calibrated  on  each  speed 
used.  The  calibration  curves  generated 
for  the  ranges  will  be  approximately 
paiallel  and  the  intercept  values,  Do.  will 
increase  -as  the  pump  flow  range  de¬ 
creases. 

(9)  If  tile  calibration  has  been  per¬ 
formed  carefully’,  the  calculated  values 
from  the  equation  will  be  within  ±0.50 
percent  of  the  measured  value  of  Vq.  Val¬ 
ues  of  M  will  vary’  from  one  pump  to 
another,  but  values  of  D<?  for  pumps  of 
the  same  make,  model,  and  range  should 
agree  within  ±3  percent  of  each  other. 
Particulate  influx  from  use  will  cause 
the  pump  slip  to  decrease  as  reflected  by 
lower  values  for  AT.  Calibrations  should 
be  performed  at  pump  startup  and  af¬ 
ter  major  maintenance  to  assure  the  sta¬ 
bility  of  the  pump  slip  rate.  Analysis  of 
mass  injection  data  will  also  reflect  pump 
slip  stability. 

(b>  CFV  calibration.  (1»  Calibration 
of  the  Critical  Flow  Venturi  (CFTT)  is 
based  upon  the  flow  equation  for  a  criti¬ 
cal  venturi.  Gas  flow  is  a  function  of  in¬ 
let  pressure  and  temperature ; 


Wliere: 

Q.=Plow 

/r*= Calibration  coeffioieut 
P= Absolute  pressure 
r= Absolute  temperature 

'The  calibration  procedure  described  be¬ 
low  establishes  the  value  of  the  cali¬ 
bration  coeffleient  at  measured  values 
of  pressure,  temperature  and  air  flow. 

(2)  The  manufacturer’s  recommended 
procedure  shall  be  fc^owed  for  calibrat¬ 
ing  electronic  portions  of  the  CFV. 

(3)  Measurements  neceKssary  for  flow 
calibration  are  as  follow’s; 
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Calibration  data  nna>*urcmriit)i 


Parameter 

Symltol 

Units 

Tolerances 

Barometric  pressure  (corrected)  . 

Pb 

kPa  (in.  llg) 

'^O.Od  kPa  (^0.01  in.  lig). 

Air  temperature,  flowmeter . . . 

ETI 

t«F) . . 

*0.15°  C  (*0.27°  F). 

Pressure  depression  upstream  of  LI  E . . 

Presstue  drop  across  LFE  matrix.. . . . 

KPl 

kPa  (in.  ILO)... 

±0.01  kPa  (*0.(V>in.  Il.-G). 

EOP 

kPa  (in.  11  ;0) _ 

*0.001  kPa  (*0.oti5  in.  11.0). 

Air  flow _ _ _ 

m’  min.  (ft’  min).. 

()F\  inlet  depr<>ssion . . . 

PPl 

k Pa  (in.  fluid) _ 

*0.it;  kPa  >  *0.05  in.  fluid). 

Tenurerature  at  venturi  inlet . . 

.S|>eoilic  gravity  of  manometer  fluid  O.To  oil'  .. 

Tv 

1  *r. 

"G  ('F) . 

*0.2.5°  ('  (*0.15°  K). 

(4)  Set  up  equipment  as  shown  in 
Figure  F78-6  and  check  for  leaks.  Any 
leaks  between  the  flow  measuring  device 
and  the  critical  flow  venturi  will  seri¬ 
ously  affect  the  accuracy  of  the  calibra¬ 
tion. 

(5)  Set  the  variable  flow  restrictor  to 
the  open  position,  start  the  blower  and 
allow  the  system  to  stabilize.  Record  data 
from  all  instruments. 

(6>  Vary  the  flow  restrictor  and  make 
at  least  8  readings  across  the  critical 
flow  range  of  the  venturi. 


'7>  Data  analysis.  The  data  recorded 
during  the  calibration  are  to  be  used 
in  the  following  calculations: 

<i'  The  air  flow  rate,  Qs,  at  each  test 
point  is  calculated  from  the  flow  meter 
data  using  the  manufacturer's  prescribed 
method. 

« ii)  Calculate  values  of  the  calibration 
coefficient  for  each  test  point; 

Q.\T. 

h  .= 


Where: 

b,=Flow  rat<>.  standard  conditions  arc  C0°  f.  lOl.SC.i 
kPa  (68^  F,  29.92  in.  Hg) 

T,= Temperature  at  venturi  inlet,  KtRl. 

P.^Pressure  at  venturi  inlet,  kPa  (mm  Hg)=PB-Pl’l 

for  English  units  P.=Pii-PPI  (9P.  GR.,  13.57). 
Where: 

PPI=Venturi  inlet  pressure  depression.  kPa  tin.  fluid'. 
SP.  GR.=Specifie  gravity  of  manometer  flui<l.  relative 
to  water. 


(iii)  Plot  If,  as  a  function  of  venturi 
inlet  depression.  For  sonic  flow,  K,  will 
have  a  relatively  constant  value.  As  pres¬ 
sure  decreases  (vacuum  increases),  the 
venturi  becomes  unchoked  and  K,  de¬ 
creases  (is  no  longer  constant).  See  Fig¬ 
ure  F78-7. 

(iv)  For  a  minimum  of  8  points  in  the 
critical  region  calculate  an  average  K’ 
and  the  standard  deviation. 


/ 
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INLET  DEPRESSION 

FIGURE £78-7  -SONIC  FLOW  CHOKING 


(v>  If  the  standard  deviation  exceeds 
0.3  percent  of  the  average  K,  take  cor¬ 
rective  action. 

(c)  CVS  System  Verification.  The  fol¬ 
lowing  “gravimetric”  technique  can  be 
used  to  verify  that  the  CVS  and  analyti¬ 
cal  instruments  can  accurately  measure 
a  mass  of  gas  that  has  been  Injected  into 
the  system.  (Verification  can  also  be  ac¬ 
complished  by  constant  flow  meterhig 
using  critical  fiow  orifice  devices.) 

(1)  Obtain  a  small  cylinder  that  has 
been  charged  with  pure  propane  or  car¬ 
bon  monoxide  gas  (caution — cai’bon 
monoxide  is  poisonous) . 

(2)  Determine  a  reference  cylinder 
weight  to  the  nearest  0.01  grams. 

(3)  Operate  the  CVS  In  the  normal 
manner  and  release  a  quantity  of  pure 
propane  or  carbon  monoxide  into  the 
system  during  the  sampling  period  (ap¬ 
proximately  5  minutes) . 

(4)  The  calculations  of  §  86.544  are 
performed  in  the  normal  way  except  in 
the  case  of  propane.  The  density  of  pro¬ 
pane  (0.6109  kg/mVcarbon  atom  (17.30 
g/ftV carbon  atom) )  is  use'd  in  place  of 
the  density  of  exhaust  hydrocarbons.  In 
the  case  of  carbon  monoxide,  the  density 
of  1.164  kg/m*  (32.97  g/ft*)  is  used. 

(5)  The  gravimetric  mass  is  subtracted 
from  the  CVS  measured  mass  and  then 
divided  by  the  gravimetric  mass  to  deter¬ 
mine  the  percent  accuracy  of  the  system. 

(6)  The  cause  for  any  discrepancy 
greater  than  ±2  percent  must  be  found 
and  corrected. 

§  86..>2()  t Reserved] 

§  86.321—78  Hydrocarbon  analyzer  cali¬ 
bration. 

(a)  Initial  and  periodic  optimization 
of  detector  response.  Prior  to  its  intro¬ 
duction  into  service  and  at  least  an¬ 
nually  thereafter  the  FID  hydrocarbon 
analyzer  shall  be  adjusted  for  optimum 


hydrocarbon  response.  Alternate  meth¬ 
ods  yielding  equivalent  results  may  be 
used  if  approved  in  advance  by  the 
Administrator. 

(1)  Follow  the  manufacturer’s  in¬ 
structions  for  instrument  startup  and 
basic  operating  adjustment  using  the 
appropriate  fuel  and  zero  grade  air. 

(2 )  Optimize  on  the  most  common  op¬ 
erating  range.  Introduce  into  the  ana¬ 
lyzer,  a  propane  in  air  mixture  with  a 
propane  concentration  equal  to  approxi¬ 
mately  90%  of  the  most  common  op¬ 
erating  range, 

(3)  Select  an  operating  fuel  fiow  rate 
that  will  give  near  maximum  response 
and  least  variation  in  response  with 
minor  fuel  fiow  variations. 

(4)  To  determine  the  optimum  air 
fiow,  use  the  fuel  fiow  setting  deter¬ 
mined  above  and  vary  air  fiow. 

(5)  After  the  optimum  fiow  rates  have 
been  determined,  they  are  recorded  for 
future  reference. 

(b)  Initial  and  periodic  calibration. 
Prior  to  its  introduction  into  service  and 
monthly  thereafter  the  FID  hydrocar¬ 
bon  analyzer  shall  be  calibrated  on  all 
normally  used  instrument  ranges.  Use 
the  same  fiow  rate  as  w^hen  analj'zing 
samples. 

(1)  Adjust  analyzer  to  optimize  per¬ 
formance. 

(2>  Zero  the  hydrocarbon  analyzer 
with  zero  grade  air. 

(3)  Calibrate  on  each  normally  used 
operating  range  with  propane  in  air  cali¬ 
bration  gases  having  nominal  concen¬ 
trations  of  50  and  100  percent  of  that 
range.  Additional  calibration  E>oints  may 
be  generated. 

§  86.322—78  f'.urbon  monoxide  analyzer 
ealibrution.  ^ 

(a)  Initial  and  periodic  interference 
check.  Prior  to  its  introduction  into 
service  and  annually  thereafter  the 


NDIR  carbon  monoxide  analyzer  shall 
be  checked  for  response  to  water  vapor 
and  CO.:: 

(1)  Follow  the  manufacturer's  in¬ 
structions  for  instrument  startup  and 
operation.  Adjust  the  analyzer  to  opti¬ 
mize  performance  on  the  most  sensitive 
range. 

(2)  Zero  the  carbon  monoxide  ana¬ 
lyzer  with  either  zero  gmde  air  or  zero 
grade  nitrogen. 

(3>  Bubble  a  mixture  of  3%  CX)-  in 
Ns  through  water  at  room  temperature 
and  record  analyzer'  response. 

(4)  An  analyzer  response  of  more 
than  1%  of  full  scale  for  ranges  above 
300  ppm  full  scale  or  of  more  than  3 
ppm  on  ranges  below'  300  ppm  full  scale 
will  require  corrective  action.  (Use  of 
conditioning  columns  is  one  form  of  cor¬ 
rective  action  which  may  be  taken.) 

(b)  Initial  and  periodic  calibration. 
Prior  to  its  introduction  into  service  and 
monthly  thereafter  the  NDIR  carbon 
monoxide  analyzer  shall  be  calibrated. 

(1)  Adjust  the  analyzer  to  optimize 
performance. 

(2)  Zero  the  carbon  monoxide  ana¬ 
lyzer  with  either  zero  grade  air  or  zero 
grade  nitrogen. 

(3»  Calibrate  on  each  normally  used 
operating  range  w'ith  carbon  monoxide 
in  Ns  calibration  gases  having  nominal 
concentrations  of  15,  30,  45,  60,  75,  and 
90  percent  of  that  range.  Additional 
calibration  points  may  be  generated.  For 
each  range  calibrated,  if  the  deviation 
from  a  least-squares  best-fit  straight 
line  is  2  percent  or  less  of  the  value  at 
each  data  point,  concentration  values 
may  be  calculated  by  use  of  a  single 
calibration  factor  for  that  range.  If  the 
deviation  exceeds  2  percent  at  any  point, 
the  best-fit  non-hnear  equation  which 
represents  the  data  to  wdthin  2  percent 
of  each  test  point  shall  be  used  to  deter¬ 
mine  concentration. 

§  86. .32.3— 78  Oxides  of  nitrogen  analyz«  r 
ealibrution. 

(a)  Prior  to  its  introduction  into  serv¬ 
ice  and  w'eekly  thereafter,  if  oxides  of 
nitrogen  are  measured,  the  chemilumi¬ 
nescent  oxides  of  nitrogen  analyzer  shall 
be  checked  for  NOs  to  NO  converter  ef¬ 
ficiency.  Figure  F78-8  is  a  reference  for 
the  following  steps: 

(1)  Follow  the  manufactm'er’s  in¬ 
structions  for  instrument  startup  and 
operation.  Adjust  the  analyzer  to  opti¬ 
mize  performance. 

-(2)  Zero  the  oxides  of  nitrogen  analyz¬ 
er  with  zei'o  grade  air  or  zero  grade  ni¬ 
trogen. 

(3)  Connect  the  outlet  of  the  NOx 
generator  to  the  sample  inlet  of  the  ox¬ 
ides  of  nitrogen  analyzer  which  has  been 
set  to  the  most  common  operating  range. 

(4)  Introduce  into  the  NOx  generator 
analyzer-system  a  NO  in  nitrogen  (Nj) 
mixture  w'ith  a  NO  concentration  equal 
to  approximately  80  percent  of  the  most 
common  operating  range.  The  NCX  con¬ 
tent  of  the  gas  mixture  shall  be  less  than 
5  percent  of  the  NO  concentration. 

(5)  With  the  oxides  of  nitrogen  analj'z- 
er  in  the  NO  mode,  record  the  concen¬ 
tration  of  NO  indicated  by  the  analyzer. 
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•  (SEE  F1GF7*-3  for  symbol  LEGEND) 

FIGURE  FlJf-^-NOx  CONVERTER  EFFICIENCY  DETECTOR 


(6)  Turn  on  the  NOx  generator  Os  (or 
air)  supply  and  Euljust  the  Oa  (or  air) 
flow  rate  so  that  the  NO  indicated  by  the 
EinEdyzer  is  about  10  percent  less  Uieui 
indicated  in  step  5.  Record  the  concen¬ 
tration  of  NO  in  this  NO+Os  mixture. 

(7)  Switch  the  NOx  generator  to  the 
generation  mode  and  adjust  the  genera¬ 
tion  rate  so  that  the  NO  mesisured  on 
the  Etnals^er  is  20  percent  of  that  mesis- 
ured  in  step  5.  There  must  be  at  least 
10  percent  unreacted  NO  at  this  point. 
Record  the  concentration  of  residual 
NO. 

(8)  Switch  the  oxides  of  nitrogen  ana¬ 
lyzer  to  the  NOx  mode  and  measure  to¬ 
tal  NOx.  Record  this  value. 

(9)  Switch  off  the  NOx  generation  but 
mEkintain  gEis  flow  through  the  system. 
The  oxides  of  nitrogen  ansdyzer  will  in¬ 
dicate  the  NOx  in  the  NO+O:  mixture. 
Record  this  vEdue. 

(10)  Turn  off  the  NOx  generator  O^ 
(or  air)  supply.  The  analyzer  will  now 
indicate  the  NOx  in  the  original  NO  in 
N,  mixture.  This  value  should  be  no  more 
tlmn  5  percent  above  the  value  indicated" 
in  step  4. 

(11)  Calculate  the  efficiency  of  the 
NOx  converter  by  substituting  the  con¬ 
centrations  obtained  into  the  following 
equation: 

Percent  Eff.  =  (n-^)xi00 


where: 

a = concentration  obtained  in  step  8. 

concentration  obtained  In  step  9. 
c  =  concentration  obtained  instep  6. 
d  =  concentration  obtained  in  step  7. 

If  converter  efficiency  is  not  greater  than 
90  percent  corrective  action  w’ill  be  re¬ 
quired. 

(b)  Initial  and  periodic  calibration. 
Prior  to  its  introduction  into  service  Euid 
monthly  thereafter,  if  oxides  of  nitrogen 
are  measured,  the  chemiluminescent  ox¬ 
ides  of  nitrogen  analyzer  shall  be  cali¬ 
brated  on  all  normally  used  Instrument 
ranges.  Use  the  same  flow  rate  as  when 
analyzmg  samples.  Proceed  as  follows: 

(1)  Adjust  analyzer  to  optimize  per- 
foimance. 

(2)  Zero  the  oxides  of  nitrogen  ana¬ 
lyzer  with  zero  grade  air.  or  zero  grade 
nitrogen. 

(3)  Calibrate  on  each  normally  used 
operating  range  with  NO  in  N^  calibration 
gases  with  nominal  concentrations  of  50 
and  100  percent  of  that  nuige.  Additional 
calibration  points  may  be  generated. 

§  86.324—78  Carbon  dioxide  analyzer 
calibration. 

(a)  Prior  to  its  introduction  into  serv¬ 
ice  and  monthly  thereafter  the  NDIR 
CELTbon  dioxide  analyzer  shEdl  be  cali¬ 
brated: 

(1)  Follow  the  mEknufEMjturer’s  Instruc- 
ticms  for  instrument  startup  and  <«>era- 


tion.  Adjust  the  analyzer  to  optimize  per- 
formEuice. 

(2)  Zero  the  carbon  dioxide  antilyzer 
with  either  zero  grade  air  or  zero  grade 
nitrogen. 

(3)  CEdibrate  on  eEu:h  normally  used 
operating  range  with  carbon  dioxide  in 
Nj  CEdibration  gases  with  nominEd  cwi- 
centrations  of  15,  30,  45,  60,  75,  Eind  90 
percent  of  that  range.  Additional  cali¬ 
bration  points  may  be  generated.  For 
each  range  csdibrated,  if  the  deviation 
from  a  leEist-squares  best-flt  strEdght  line 
is  2  percent  or  less  of  the  value  at  each 
data  point,  concentration  values  may  be 
calculated  by  use  of  a  single  calibration 
factor  for  that  range.  If  the  deviatitm  ex¬ 
ceeds  2  percent  at  Einy  point,  the  best-fit 
non-linear  equation  which  represents  the 
data  to  within  2  percent  of  each  test  point 
shall  be  used  to  determine  concentration. 

§  86.323  [Reserved] 

§  86.326—78  Calibration  of  other  e«|ui|>> 
.  nient. 

(a)  Other  test  equipment  used  for  test¬ 
ing  shall  be  calibrated  eis  often  els  re¬ 
quired  by  the  manufEicturer  or  as  nec¬ 
essary  Etccordmg  to  good  practice. 

§’86.327—78  Test  procedures,  overview. 

The  procedures  described  in  this  and 
subsequent  sections  are  used  to  deter¬ 
mine  the  conformity  of  vehicles  with  the 
stEindards  set  forth  in  Subpart  E. 

(a)  The  overall  test  consists  of  pre- 
.'icribed  sequences  of  fueling,  parking,  and 
operating  conditions. 

<b)  The  exhaust  emission  test  is  de¬ 
signed  to  determine  hydrocarbon,  car¬ 
bon  moiK>xide,  Etnd  oxides  of  nitrogen 
mass  emissions  while  simulating  an  aver¬ 
age  trip  in  Etn  mban  ELrea.  The  test  con¬ 
sists  of  engine  startups  Etnd  vehicle  op¬ 
eration  on  a  chEissis  dsmEimometer, 
through  a  specified  driving  schedule.  A 
proportionEil  part  of  the  diluted  exhaust 
emissions  is  collected  continuously  for 
subsequent  anal3rsis,  using  a  constant 
volume  (vEiriable  dilution)  sampler. 

(c)  [Reserved) 

(d)  Except  in  cases  of  component  mal- 
fimction  or  failure,  all  emission  control 
s3^stems  installed  on  or  Incorporated  in  a 
new  motor  vehicle  shsill  be  ftmctioning 
during  all  procedmres  in  this  Subpart. 
Maintenance  to  correct  component  mal¬ 
function  or  failure  shEill  be  authorized 
in  accordance  with  Subpart  E. 

§  86.328—78  Tran^mission^i. 

(a)  Vehicles  equipped  wdth  trsinsfer 
cases,  multiple  sprockets,  etc.,  shall  be 
tested  in  the  mELnufaetmer’s  recom¬ 
mended  configuration  for  street  or  high- 
WEiy  use.  If  more  tlmn  one  configuration 
is  recomm^ded  or  if  the  recmnmenda- 
tion  is  deemed  unreEisonable  by  the  Ad¬ 
ministrator,  the  Administrator  will  spec¬ 
ify  the  test  configuration. 

(b)  All  tests  shall  be  conducted  with 
automatic  transmissions  in  “Drive” 
(highest  gear) .  Automatic  clutch-torque 
converter  transmissions  may  be  shifted 
EU5  manuEd  tiansmisskms  at  the  option  of 
the  mELnufELctuTCT. 

(c)  Idle  modes  shall  be  run  with  auto¬ 
matic  transmfesions  in  **Drlve”  Etnd  the 
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wheels  braked,  manual  transmission 
shall  be  in  gear  with  the  clutch  disen¬ 
gaged;  except  first  idle,  see  §§  86.536  and 
86.537, 

(d)  The  vdiicle  shall  be  driven  with 
minimum  throttle  movement  to  main¬ 
tain  the  desired  speed.  No  simultaneous 
use  of  brake  and  throttle  shall  be  per¬ 
mitted. 

(e)  Acceleration  modes  shall  be  driven 
smoothly.  Automatic  transmissions  shall 
shift  automatically  through  the  normal 
sequence  of  gears;  manual  transmissions 
shall  be  shifted  as  recommended  by  the 
manufacturer  to  the  ultimate  purchaser 
(unless  determined  to  be  unreasonable 
by  the  Administrator)  with  the  operator 
closing  the  throttle  during  each  shift  and 
accomplishing  the  shift  with  minimum 
time.  If  the  vehicle  cannot  accelerate  at 
the  SF>ecified  rate,  the  vehicle  shall  be  op¬ 
erated  with  the  throttle  fully  opened 
until  the  vehicle  speed  reaches  the  value 
prescribed  for  that  time  in  the  driving 
schedule. 

(f)  The  deceleration  modes  shall  be 
run  in  gear  using  brakes  or  throttle  as 
necessary  to  maintain  the  desired  speed. 
Manual  transmission  vehicles  shall  be 
downshifted  using  the  same  shift  points 
as  when  upshifting  or  as  recommended 
by  the  manufacturer  in  the  vehicle 
owner’s  manual.  All  downshifts  shall  be 
made  smoothly,  disengaging  the  clutch 
while  shifting  and  engaging  the  clutch 
once  the  lower  gear  has  been  selected. 
For  those  modes  which  require  the  vehi¬ 
cle  to  decelerate  to  zero,  manual  trans¬ 
mission  clutches  shall  be  disengaged 
when  the  speed  drops  below  15  km/h  (9.3 
mph)  for  vehicles  with  engine  displace¬ 
ments  equal  to  or  greater  than  280  cc 
(17.1  cu.  in.) ,  when  the  speed  drops  below 
10  km/h  (6.2  mph)  for  vehicles  with 
engine  displacements  less  than  280  cc 
(17.1  cu.  in.),  when  engine  roughness  is 
evident,  or  when  engine  stalling  is 
imminent. 

(g)  If  downshifting  during  decelera¬ 
tion  is  not  permitted  in  the  vehicle 
owner's  manual,  manual  transmissions 
will  be  downshifted  at  the  beginning  of 
or  during  a  power  mode  if  recommended 
by  the  manufacturer  or  If  the  engine 
obviously  is  lugging.  For  those  modes 
which  require  these  vehicles  to  decelerate 
to  zero,  manual  transmission  clutches 
shall  be  disengaged  when  the  speed  drops 
below  25  km/h  (15.5  mph)  for  vehicles 
w'ith  engine  displacement  equal  to  or 
greater  than  280  cc  (17.1  cu.  in.),  when 
the  speed  drops  below  20  km/h  (12.4 
mph)  for  vehicles  with  engine  displace¬ 
ments  less  than  280  cc  (17.1  cu.  in.), 
when  engine  roughness  is  evident,  or 
when  engine  stalling  is  imminent.  While 
the  clutch  is  disengaged  and  during  these 
deceleration  modes,  the  vehicle  shall  be 
shifted  to  the  appropriate  gear  for  start¬ 
ing  the  next  mode.  ' 

(h)  If  shift  speeds  are  not  recom¬ 
mended  by  the  manufacturer,  manual 
transmission  vehicles  shall  be  shifted  as 
follows: 
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(1)  For  Class  I  and  II  motorcycles: 

Shift  Speed 

1st  to  2d  gear _  19  km/h  <11.8  ml  h). 

2d  to  3d  gear _  33  km/h  (20.5  mi'h). 

3d  to  4th  gear _  44  km/h  (27.3  ml/h). 

4th  to  5th  gear _  53  km/h  (32.9  mi'h). 

(2)  For  Class  III  motorcycles: 

Shift  Speed 

1st  to  2d  gear _  30  km/h  (18.6  mi/h). 

2d  to  3d  gear _  45  km/h  (28.0  mi/h). 

3d  to  4th  gear _  60  km/h  (37.3  ml/h). 

4th  to  5th  gear _  75  km/h  (46.6  ml/h). 

(3)  Higher  gears  may  be  used  at  the 
manufacturer’s  option. 

§  86..)29— 78  Road  load  force  and  iiiorlia 
woiglil  determination. 

(a)  Road  load  as  a  function  of  speed 
is  given  by  the  following  equation: 

Tlie  values  for  coefficients  A  and  C  and 
the  test  inertia  are  given  in  Figure  F78-9. 

Figui  • 


Velocity  (V»  is  in  km/h  and  force  (F) 
is  in  newtons.  The  forces  given  by  this 
equation  shall  be  simulated  to  the  best 
ability  of  the  equipment  being  used. 

«b>  The  inertia  given  in  Figure  F78-9 
shall  be  used.  Motorcycles  with  loaded 
vehicle  mass  outside  these  limits  shall  be 
tested  at  an  equivalent  inertial  mass  and 
road  load  force  specified  by  the  Admin- 
istratw. 

(c)  The  dynamometer  shall  be  ad¬ 
justed  to  reproduce  the  specified  road 
load  as  determined  by  the  most  recent 
calibration.  Alternatively,  the  actual 
vehicle  road  load  can  be  measured  and 
duplicated: 

'  (1)  Make  at  least  5  replicate  coast- 
downs  in  each  direction  from  70  to  60 
km/h  on  a  smooth,  level,  track  under 
balanced  wind  conditions.  The  driver 
must  have  a  mass  of  80  ±  10  kg  and  be  in 
the  normal  driving  position.  Record  the 
coastdown  time. 

F78-9 
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7.33 

7.6 

7.1 

4.‘>6  -  435 

430 

28.79 

•0311; 

161. 

7.41 

7.6 

7 .2 

436  -  445 

449 

29.66 

.031/ 

163.7 

7.4  V 

7.7 

7.3 

446  -  455 

450 

39,  b4 

•03in 

164.9 

7.6t 

7.G 

7.4 

456  -  465 

460 

61 .41 

•  0319 

166.0 

7.73 

U.O 

7.5 

466  -  47;'. 

470 

'  32i7B 

•  0319 

167.1 

7,84 

G.l 

,■'.6 

476  -  405 

400 

'33.16 

•  0320 

16D.3 

7,95 

f7.n 

7.7 

486  -  475 

4f'0 

34.03 

•  C32C 

1,99.4 

0.06 

6«3 

7.e 

496  -  S'.>5 

SOO 

34.90 

•  0321 

170.5 

0.1'/ 

r.4 

7,9 

BOA  -  515 

510 

55.70 

•  0322 

171.7 

8.28 

6.5 

e.o 

516  —  t>35 

520 

3A.6S 

•  C322 

I72.f.' 

0.39 

C.6 

8.2 

b26  -  535 

530 

37,53 

•  0323 

173.9 

C.iV 

C./ 

8.3 

536  —  545 

549 

3lt.40 

•  0323 

175.t 

f! .  60 

s.o 

8,4 

t.46  -  S!,5 

550 

59.7.7 

•  0324 

176.2 

t.VO 

9.0 

8.5 

556  —  565 

560 

40  .IS 

•  0325 

IVif.-i 

0.00 

9.1 

8.6 

B66  -  S75 

S70 

41.02 

.0323 

170.5 

8.90 

9.2 

n.7 

576  -  505 

500 

41,90 

.0i2A 

179.6 

9.00 

9.3 

8.8 

506  —  595 

590 

42.77 

.0327 

180. 

9.10 

9.4 

0.9 

OVA  -  AOS 

600 

43.64 

.0327 

181  .9 

9,1? 

9.5 

B.9 

696  -  61S 

610 

44.52 

•  0320 

183.0 

9.2V 

9.5 

9.0 

61A  -  625 

620 

45,39 

•  0320 

181.2 

9.311 

9.6 

9.1 

626  -  635 

630 

46.27 

.0329 

105.3 

9.47 

9.7 

9.2 

636  -  645 

649 

47.14 

•  0330 

186.-; 

V.56 

9.0 

V.3 

646  -  655 

650 

48.01 

.0330 

11,17.6 

V .  65 

9.9 

9.4 

636  -  665 

660 

4U.89 

.0331 

IBB.  7 

9.74 

10.0 

9.5 

666  •  675 

670 

49. '/6 

•  0332 

189.0 

9.03 

10.1 

9.6 

676  •  665 

AHO 

£0.64 

.0332 

IVl.C 

9.92 

10.2 

9.7 

606  •  695 

690 

51.51 

•  0333 

192,1 

10.01 

10.3 

9.0 

696  •  70S 

700 

S2.30 

•  0333 

193.2 

10.09 

10.4 

9.0 

706  •  715 

710 

S3. 26 

•  0334 

194.4 

10.17 

10.4 

9.9 

716  •  725 

720 

S4.M 

•  0335 

195. S 

10.26 

10.5 

10,0 

726  -  739 

730 

S5.01 

•  0335 

196.6 

10.34 

10.6 

10.1 

7.16  -  74S 

740 

tt'S.AR 

•  03iA 

197.8 

10.42 

10.7 

10. r 

746  -  rS9 

750 

S6.rJ 

•  0336 

198.9 

10.50 

10.8 

10.2 

756  •>  760 

760 

S7.63 

•  0337 

SOO.l 

10,50 

10.9 

10.3 
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i2)  Average  the  coastdown  times.  Ad¬ 
just  the  djmamometer  load  so  that  the 
coastdown  time  is  duplicated  with  the 
vehicle  and  driver  on  the  dsmamometer. 

(3)  Alternate  procedures  may  be  used 
if  approved  in  advance  by  the  Adminis¬ 
trator. 

§  86.530—78  Te«l  ‘■equcm-o,  re- 

qaireniciits. 

(a)  Ambient  temperature  levels  en¬ 
countered  by  the  test  vehicle  through¬ 
out  the  test  sequence  shall  not  be  less 
than  20“  C  (68“  P)  nor  more  than  30“ 
C  (86“  F).  The  vehicle  shall  be  approxi¬ 
mately  level  during  the  emission  test  to 
prevent  abnormal  fuel  distribution. 

§  86.531—78  Vehivlt*  preparation. 

(a)  The  manufacturer  shall  provide 
additional  fittings  and  adapters,  as  re¬ 
quired  by  the  Administrator  *  *  * ,  such 
as  •  •  •  to  accommodate  a  fuel  drain  at 
the  lowest  point  possible  in  the  tank(s) 
as  installed  on  the  vehicle  and  to  provide 
for  exhaust  sample  collection. 

§  86.532—78  Vehielc  prcfronditionin;;. 

(a)  The  vehicle  shall  be  moved  to  the 
test  area  and  the  following  operations 
performed: 

(1)  The  fuel  tank(s)  shall  be  drained 
through  the  provided  fuel  tank(s) 
drain(s)  and  charged  with  the  specified 
test  fuel,  §  86.513,  to  half  the  tank  is) 
capacity. 

(2)  The  vehicle  shall  be  placed,  either 
by  being  driven  or  pushed,  on  a  dyna¬ 
mometer  and  operated  through  one  Ur¬ 
ban  Dynamometer  Driving  Schedule  test 
procedure  (see  §  86.515  and  Appendix 
I).  The  vehicle  need  not  be  cold,  and 
may  be  used  to  set  dynamometer  horse¬ 
power. 

•  b)  Within  five  (5)  minutes  of  com¬ 
pletion  of  preconditioning,  the  vehicle 
•shall  be  removed  from  the  dynamometer 
and  may  be  driven  or  pushed  to  the  soak 
area  to  be  parked.  The  vehicle  shall  be 
stored  for  not  less  than  the  following 
times  prior  to  the  cold  start  exhaust 
test. 

hrs 


Class  I- _ _ _ 6 

*  Class  II _  8 

Class  ni . 1„  12 


In  no  case  shall  the  vehicle  be  stored 
for  more  than  36  hours  prior  to  the  cold 
start  exhaust  test.  ,  . 

§86.533  IResorv.dl 
§  86.531  [ Reserved  1 

§  86.53,'>— 78  Dynanioiiieler  prtU'edure. 

(a)  The  dynamometer  run  consists  of 
two  tests,  a  “cold”  start  test  and  a  “hot” 
start  test  following  the  “cold”  start  by 
10  minutes.  Engine  startup  (with  all  ac- 
ce.ssories  turned  off) ,  operation  over  the 
driving  schedule,  and  engine  shutdown 
make  a  ccanplete  cold  start  test.  Engine 
startup  and  operation  over  the  first  505 
seconds  of  the  driving  schedule  complete 
the  hot  start  test.  The  exhaust  emissions 
are  diluted  with  ambient  air  and  a  con¬ 
tinuously  proportional  sample  is  collected 
for  analysis  during  each  phase.  The  com¬ 
posite  samples  collected  In  bags  are 


aiialvzed  for  hydrocarbons,  carbon  mon¬ 
oxide,  carbon  dioxide,  and,  optionally,  for 
oxides  of  nitrogen.  A  parallel  sample  of 
the  dilution  air  is  similarly  analyzed  for 
hydrocarbon,  carbon  mmioxide,  carbon 
dioxide,  and,  optionally,  for  oxides  of  ni¬ 
trogen. 

<b)  (Reserved) 

(c)  The  vehicle  speed,  as  measured 
from  the  dynamometer  rolls,  shall  be 
used.  A  speed  vs.  time  recording,  as  evi¬ 
dence  of  dynamometer  test  validity,  shall 
be  supplied  on  request  of  the  Adminis¬ 
trator. 

(d)  Practice  runs  over  the  prescribed 
driving  schedule  may  be  performed  at 
test  points,  provided  an  emission  sample 
is  not  taken,  for  the  purpose  of  finding 
the  minimum  throttle  action  to  maintain 
the  proper  speed-time  relationship,  or  to 
permit  sampling  system  adjustments. 

(e)  The  drive  wheel  tires  must  be 
infiated  to  the  manufacturer’s  recom¬ 
mended  pre.ssure,  ±15  LPa  (±2.2  psi). 
The  drive  wheel  tire  pressure  shall  be 
reported  with  the  test  results 

(f)  If  the  dynamometer  has  not  been 
operated  during  the  two  hour  period  im¬ 
mediately  preceding  the  test,  it  shall  be 
warmed  up  for  15  minutes  by  operating 
at  50  km/h  (31.1  mph)  using  a  non-test 
vehicle,  or  as  recommended  by  the  dyna¬ 
mometer  manufacturer. 

(g)  If  the  dynamometer  horsepower 
must  be  adjusted  manually,  it  shall  be 
set  within  one  hour  prior  to  the  exhaust 
emissions  test  phase.  Tlie  test  vehicle 
shall  not  be  used  to  make  this  adjust¬ 
ment.  Dynamometers  using  automatic 
control  of  preselectable  power  settings 
may  be  set  anytime  prior  to  the  begin¬ 
ning  of  the  emissions  test. 

(h)  The  driving  distance,  as  measured 
by  counting  the  number  of  dynamometer 
roll  revolutions,  shall  be  determined  for 
the  transient  cold  start,  stabilized  cold 
start,  and  tran.sient  hot  start  phases  of 
tlie  test. 

§  86..53&-78  Kiigliie  aiiJ  rr- 

Nlartiiig. 

<a)  (1)  The  engine  shall  be  started 
according  to  the  manufacturer’s  recom¬ 
mended  starting  procedures.  Tlie  initial 
20  second  idle  period  shall  begi  v  when 
the  engine  starts. 

(2)  Choke  operation,  (i)  Vehicles 
equipped  with  automatic  chokes  shall  be 
operated  according  to  the  instructions  in 
the  manufacturer’s  operating  instruc¬ 
tions  or  owner's  manual  including  choke 
setting  and  "kick-down”  from  cold  fast 
idle.  The  transmission  shall  be  placed  in 
gear  15  seconds  after  the  engine  is  start¬ 
ed.  If  necessary,  braking  may  be  em¬ 
ployed  to  keep  the  drive  wheels  from 
turning. 

(ii)  Vehicles  equipped  with  manual 
chokes  shall  be  operate  according  to  the 
manufacturer’s  operating  instructions  or 
owner’s  manual.  Where  times  are  pro¬ 
vided  in  the  instructions,  the  Adminis¬ 
trator  may  specify  the  specific  point  for 
operation,  within  15  seconds  of  the  rec¬ 
ommended  time. 

(3)  The  operator  may  use  the  choke, 
throttle  etc.  where  necessary  to  keep 
the  engine  runnln". 


(4)  If  the  manufacturer's  op>erating 
instructions  or  owner’s  manual  do  not 
specify  a  warm  engine  starting  proce¬ 
dure.  the  engine  (automatic  and  manual 
choke  engines)  shall  be  started  by  open¬ 
ing  the  throttle  about  half  way  and 
cranking  the  engine  until  it  start.s. 

(b)  IReservedl 

(c)  If,  during  the  cold  start,  the  ve¬ 
hicle  does  not  start  after  10  seconds  of 
cranking,  or  ten  cycles  of  the  manual 
starting  mechanism,  cranking  shall  cease 
and  the  reason  for  failure  to  start  deter¬ 
mined.  The  revolution  counter  on  the 
constant  volume  sampler  shall  be  turned 
off  and  the  sample  solenoid  valves  placed 
m  the  “standby”  position  during  this 
diagnostic  period.  In  addition,  either  the 
CVS  blower  shall  be  turned  off  or  the  ex- 
hau.sl  tube  disconnected  from  the  tail¬ 
pipe  during  the  diagnostic  period. 

( 1 )  If  failure  to  start  is  an  operational 
error,  the  vehicle  shall  be  rescheduled  for 
testing  from  a  cold  start.  If  failure  to 
start  is  caused  by  vehicle  malf miction, 
corrective  action  (following  tlie  unsched¬ 
uled  maintenance  provisions)  of  less  than 
30  minutes  duration  may  be  taken  and 
the  test  continued.  The  sampling  system 
shall  be  reactivated  at  the  same  time 
cranking  is  started.  When  the  engme 
starts,  the  drivmg  schedule  timing  se¬ 
quence  shall  begin.  If  failure  to  start  is 
caused  by  vehicle  malfunction  and  the 
vehicle  camiot  be  started,  the  test  shall 
be  voided,  the  vehicle  removed  from  the 
dynamometer,  corrective  action  taken 
(following  the  unscheduled  maintenance 
provisions),  and  the  vehicle  rescheduled 
for  test.  The  reason  for  the  malfunction 
(If  determined)  and  the  corrective  action 
taken  shall  be  reported. 

(2>  If  the  vehicle  docs  not  start  dur¬ 
ing  the  hot  start  after  ten  seconds  of 
cranking,  or  ten  cycles  of  the  manual 
starting  mechanism,  cranking  shall  cea.se, 
the  test  shall  be  voided,  the  vehicle  re¬ 
moved  from  the  dynamometer,  corrective 
action  taken  in  accordance  with  §  86.428 
or  §  86.429,  and  the  vehicle  rescheduled 
for  test.  The  reason  for  the  malfunc¬ 
tion  (if  determined)  and  the  corrective 
act  ion  taken  shall  be  reported. 

(d)  If  the  engine  “false  starts”,  the 
operator  shall  repeat  the  recommended 
stai-ting  procedure  (such  as  resetting  the 
choke,  ete.) 

(e)  Stalling.  (1)  If  the  engine  stalL*^ 
during  an  idle  period,  the  engine  shall 
be  I’estarted  immediately  and  the  test 
continued.  If  the  engine  cannot  be  started 
s(X)n  enough  to  allow  the  vehicle  to  fol¬ 
low  the  next  acceleration  as  prescribed, 
the  driving  schedule  indicator  shall  be 
stopped.  When  the  vehicle  restarts,  the 
driving  schedule  indicator  shall  be  re¬ 
activated. 

(2)  If  the  engine  stalls  during  .some 
operating  mode  other  than  idle,  the  driv¬ 
ing  schedule  indicator  shall  be  stopped, 
the  v^cle  shall  then  be  restarted  and 
accelerated  to  the  speed  required  at  that 
point  in  the  driving  schedule  and  the  test 
continued.  During  acceleration  to  this 
point,  shifting  shall  be  performed  in  ac¬ 
cordance  with  S  86.528. 

(3)  If  the  vehicle  will  not  restart 
within  one  minute,  the  test  shall  be 
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voided,  the  vehicle  removed  fixwn  tlie 
dynanicnneter,  corrective  action  taken, 
and  the  vehicle  rescheduled  for  test.  The 
reason  for  the  malfunction  (if  deter¬ 
mined)  and  the  corrective  action  taken 
shall  be  reported. 

§  86..'>.T7— 78  Dynainomelcr  le>ti  runs. 

(a)  Tlie  vehicle  sliall  be  allowed  to 
stand  with  the  engine  turned  off  (see 
§  86.532  for  required  time).  The  vehicle 
shall  be  stored  prior  to  the  emission  test 
in  such  a  manner  that  precipitation  (e.g.. 
rain  or  dew)  does  not  occur  on  the  ve¬ 
hicle.  Tlie  complete  dynamometer  test 
consists  of  a  cold  start,  drive  of  12.0  km 
(7.5  miles) ,  (10.9  km  (6.8  miles)  for  Class 
I  motorcycles )  and  simulates  a  hot  start 
drive  of  12.0  km  (7.5  miles) ,  (10.9  km  (6.8 
miles)  for  Class  I  motorcycles).  The  ve¬ 
hicle  is  allowed  to  stand  on  the  dyna¬ 
mometer  during  the  10  minute  period  be¬ 
tween  the  cold  and  hot  start  tests.  The 
cold  start  is  divided  into  two  periods.  The 
first  period,  representing  the  cold  start 
“transient”  phase,  terminates  at  the  end 
of  the  deceleration  which  is  scheduled  to 
occur  at  505  seconds  of  the  driving  sched¬ 
ule.  The  second  period,  representing  the 
“stabilized”  phase,  consists  of  the  re¬ 
mainder  of  the  driving  schedule  includ¬ 
ing  engine  shutdown.  TTie  hot  start  test 
similarly  consists  of  two  periods.  TTie 
period,  representing  the  hot  start  “tran¬ 
sient”  phase,  terminates  at  the  same 
point  in  the  driving  schedule  at  the  first 
period  of  the  cold  start  test.  The  second 
period  of  the  hot  start  test,  “stabilized” 
phase,  is  asstuned  to  be  identical  to  the 
second  period  of  the  cold  start  test. 
Therefore,  the  hot  start  test  terminates 
after  the  first  period  (505  seconds)  is  run. 

(b)  The  following  steps  shall  be  taken 
for  each  test: 

(1)  Place  drive  wheel  of  vehicle  on 
dynamometer  without  starting  engine. 

(2)  Activate  vehicle  cooling  fan 
system. 

(3)  With  the  sample  selector  valves  in 
the  “standby”  position,  connect  evacu¬ 
ated  sample  collection  bags  to  the  dilute 
exhaust  and  dilution  air  sample  collec¬ 
tion  systems. 

(4)  Start  the  Constant  Volume  Sam¬ 
pler  (if  not  already  on),  the  sample 
piunps,  and  the  temperature  recorder. 
(The  heat  exchanger  of  the  constant 
volume  sampler,  if  used,  should  be  pre¬ 
heated  to  operating  temperature  before 
the  test  be^ns). 

(5)  Adjust  the  sample  flow  rates  to  the 
desired  flow  rate  (minimum  of  80  cc/s 
(10.2  ftVhr)  for  PDP-CVS)  and  set  the 
gas  flow  measuring  devices  to  zero. 

Note. — CFV-CVS  sample  flowrate  is  fixed 
by  the  venturi  design. 

(6)  Attach  the  flexible  exhaust  tube  to 
the  vehicle  tailpipe  (s). 

(7)  Start  the  gas  flow  measuring  de¬ 
vice,  position  the  sample  selector  valves 
to  direct  the  sample  flow  into  the  “tran¬ 
sient”  exhaust  sample  bag  and  the  “tran¬ 
sient”  dilution  air  sample  bag  and  start 
cranking  the  engine. 

(8)  Fifteen  seconds  after  the  engine 
starts,  place  the  transmission  In  gear. 


(9)  Twenty  seconds  after  the  engine 
starts,  begin  the  initial  vehicle  accelera¬ 
tion  of  the  driving  schedule 

(10)  Operate  the  vehicle  according  to 
the  dynamometer  driving  schedule 
(§  86.515). 

(11)  At  the  end  of  the  deceleration 
which  is  scheduled  to  occur  at  505  sec¬ 
onds,  simultaneously  switch  the  sample 
flows  from  the  “transient”  bags  to  the 
“stabilized”  bags,  switch  off  gas  flow 
measuring  device  No.  1  and  start  gas  flow 
measuring  device  No.  2.  Before  the  ac¬ 
celeration.  which  begins  at  510  seconds, 
record  the  roll  revolutions.  As  soon  as 
possible,  transfer  the  “transient”  exhaust 
and  dilution  samples  to  the  analytical 
system  and  process  the  samples  accord¬ 
ing  to  §  86.540  obtaining  a  stabilized 
reading  of  the  exhaust  sample  on  all 
analyzers  within  20  minutes  of  the  end 
of  the  sample  collection  phase  of  the 
test. 

(12)  Turn  engine  off  2  seconds  after 
the  end  of  the  last  deceleration  (at  1.369 
seconds  > . 

( 13)  Five  seconds  after  the  engine  stops 
running,  simultaneously  turn  off  gas  flow 
measuring  device  No.  2  and  position  the 
sample  selector  valves  to  the  “standby” 
position.  Record  the  measured  roll  revo¬ 
lutions.  As  soon  as  possible,  transfer  the 
“stabilized”  exhaust  and  dilution  air 
samples  to  the  analytical  system  and 
process  the  samples  according  to  §  86.540 
obtaining  a  stabilized  reading  of  the  ex¬ 
haust  sample  on  all  analyzers  within  20 
minutes  of  the  end  of  the  sample  col¬ 
lection  phase  of  the  test. 

(14)  Immediately  after  the  end  of  the 
sample  period  turn  off  the  vehicle  cooling 
fan  system. 

(15)  Turn  off  the  CVS  or  disconnect 
the  exhaust  tube  fr<Mn  the  tailpipe  of  the 
vehicle. 

(16)  Repeat  the  steps  in  paragraphs 
(b)  (2)  through  (10)  of  this  secticm  for 
the  hot  start  test,  except  only  one  evacu¬ 
ated  sample  bag  is  required  for  sampling 
exhaust  gas  and  one  for  dilution  air.  The 
step  in  paragraph  (b)  (7)  of  this  section 
shall  begin  between  9  and  11  minutes 
after  the  end  of  the  sample  period  for  the 
cold  start  test. 

(17)  At  the  end  of  the  deceleration 
which  is  scheduled  to  occur  at  505  sec¬ 
onds,  simultaneously  turn  off  gas  flow 
measuring  device  No.  1  and  position  the 
sample  selector  valve  to  the  “standby” 
position.  (Engine  shutdown  is  not  part  of 
the  hot  start  test  sample  period.)  Record 
the  measured  roll  revolutions. 

(18)  As  soon  as  possible,  transfer  the 
hot  start  “transient”  exhaust  and  dilu¬ 
tion  air  samples  to  the  analytical  system 
and  process  the  samples  according  to 
§  86.540  obtaining  a  stabilized  reading  of 
the  exhaust  sample  on  all  analyzers 
within  20  minutes  of  the  end  of  the  sam¬ 
ple  collection  phase  of  the  test. 

(19)  Disconnect  the  exhaust  tube  from 
the  vehicle  tailplpe(s)  and  remove  ve¬ 
hicle  from  d3niamometer. 

(20)  The  constant  volume  sampler  may 
be  turned  off,  if  desired. 

(21)  Continuous  monitoring  of  exhaust 
emissions  will  not  normally  be  allowed. 


Specific  written  approval  must  be  ob¬ 
tained  from  the  Administrator  for  con¬ 
tinuous  monitoring  of  exhaust  emissions. 

§  86.5.38  [  Ht-servt'd  1 

§86.5.3*)  IKeMrved] 

§  86..5 40—78  Kxliaiisl  aiial,v.-'i. 

The  following  sequence  of  oi)eration.s 
shall  be  performed  in  conjimction  with 
each  series  of  measurements: 

(a)  Zero  the  analyzers  and  obtain  a 
stable  zero  reading.  Recheck  after  tests 

(b)  Introduce  span  gases  and  set  in¬ 
strument  gains.  In  order  to  avoid  correc¬ 
tions,  span  and  calibrate  at  the  same  flow 
rates  used  to  analyze  the  test  sample. 
Span  ga.ses  should  have  concentrations 
equal  to  75  to  100  percent  of  full  scale.  If 
gain  has  shifted  significantly  on  the  an¬ 
alyzers.  check  the  calibrations.  Show  ac¬ 
tual  concentrations  on  chart. 

'c)  Check  zeros;  repeat  the  procedure 
in  paragraphs  (a)  and  (b)  of  this  section 
if  required. 

(d)  Check  flowrates  and  pressures. 

(e)  Measure  HC,  CO,  COi.  and.  op¬ 
tionally,  NOx  concentrations  of  samples. 

(f>  [Reserved] 

(g)  Check  zero  and  span  points.  If  dif¬ 
ference  is  greater  than  2  percent  of  full 
scale,  repeat  the  procedure  in  paragraphs 
(a)  through  (f)  of  this  .section. 

§  86..541  I  Reserved  1 
§  86.^42—78  Kee«r<l?>  requiri'd. 

The  following  information  shall  be  re¬ 
corded  with  respect  to  each  test; 

(a)  Test  number. 

(b)  System  or  device  tested  (brief 
description) , 

(c)  Date  and  time  of  day  for  each  part 
of  the  test  schedule. 

(d)  Instrument  operator. 

(e)  Driver  or  operator. 

(f)  Vehicle:  Make,  Vehicle  identifica¬ 
tion  number.  Model  year.  Transmission 
type.  Odometer  reading.  Engine  displace¬ 
ment,  Engine  family.  Emission  ccmtrol 
system.  Recommended  Idle  RPM,  Nomi¬ 
nal  fuel  tank  capacity.  Inertial  loading. 
Actual  curb  mass  recorded  at  0  kilome¬ 
tres.  and  Drive  wheel  tire  pressure. 

(g)  Dynamometer  serial  nurnber:  As 
an  alternative  to  recording  the  (^a- 
mometer  serial  number,  a  reference  4o  a 
vehicle  test  cell  number  may  be  used,  With 
the  advance  approval  of  the  Admini.^tra- 
tor,  provided  the  test  cell  records  show 
the  pertinefnt  information. 

(h)  All  pertinent  instrument  informa¬ 
tion  such  as  tuning — gain — serial  num¬ 
ber — detector  niunber — range.  As  an  al¬ 
ternative,  a  reference  to  a  vehicle  test 
cell  number  may  be  used,  with  the  ad¬ 
vance  approval  of  the  Administrator,  pro¬ 
vided  test  cell  calibration  records  show 
the  pertinent  instrument  information. 

(i)  Recorder  charts:  Identify  zero, 
span,  exliaust  gas.  and  dilution  air  sam¬ 
ple  traces. 

(j)  Test  cell  barometric  pressure,  am¬ 
bient  temperature  and  humidity. 

Note. — A  central  labM'atory  barometer  may 
be  used;  provided  that  Individual  test  cell 
barometric  pressures  are  shown  to  be  within 
±0.1  percent  of  the  barometric  pressure  at 
the  central  barometer  location. 
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(k>  IResen'edl 

(l)  Pressure  of  the  mixture  of  exhaust 
and  dilution  air  entering  the  CVS  meter¬ 
ing  device,  the  pressure  increase  across 
the  device,  and  the  temperature  at  the 
inlet.  The  temperature  may  be  recorded 
continuously  or  digitally  to  determine 
temperature  variations. 

(m)  The  number  of  revolutions  of  the 
positive  displacement  pump  accumulated 
during  each  test  phase  while  exhaust 
samples  are  being  collected.  The  number 
of  standard  cubic  metres  metered  by  a 
critical  flow  venturi  during  each  test 
phase  would  be  the  equivalent  record  for 
a  CFV-CVS. 

(n)  The  humidity  of  the  dilution  air. 

Note. — ^If  conditioning  columns  are  not 
used  (see  $  86.522  and  S  86.544)  this  measure¬ 
ment  can  be  deleted.  If  the  conditioning  col- 
lunns  are  used  and  the  dilution  air  is  taken 
from  the  test  cell,  the  ambient  humidity  can 
be  used  for  this  meastirement. 

§  86.5^3  I  Resorted] 

§  86.544—78  Cak'ulatioiis ;  cxli.tiisl  rniK- 

ftions. 

The  final  reported  test  results,  with 
oxides  of  nitrogen  being  optional,  shall 
be  computed  by  use  of  the  following  for¬ 
mulae:  (The  results  of  all  emission  tests 
shall  be  roimded,  aslng  the  “Rounding- 
Off  Method”  specified  in  A6TM  E  29-67, 
to  the  number  of  places  to  the  right  of 
Uie  decimal  point  indicated  by  expressing . 
the  applicable  standard  to  three  signifi¬ 
cant  figures.) 

(a) 

Ywn>c=0.43fc(Yct+YsUtOct  +  Ds>  )  -I  0  57 
IfYht  !-Ys)/(Dht  fbs) ). 

where: 

Ywm=Wel(ditted  mass  emissions  of  CO^  or  of 
each  poMutant,  i.e,,  HC,  CO,  or  NOx,  in 
grams  per  vehicle  kilocnetre. 

Yo4!=ldhss  emissions  as  calculated  from  the 
“transient”  phase  of  the  cold  stcu-t  test,  in 
ipams  per  test  phase. 

Yht^cMass  emissions  as  calculated  from  the 
"transient”  phase  of  the  hot  start  test,  in 
grams  per  test  phase. 

Ys=Mass  emissions  as  calculated  from  the 
"stabiliEed”  phase  of  the  cold  start  test,  in 
grams  per  test  phase. 

Dct=The  measured  driving  distance  from 
the  "transient”  phase  of  the  cold  start  test, 
In  kilometres. 

Dht=:The  measmed  driving  distance  from 
the  “transient”  phase  of  the  hot  start  test, 
in  kilometres. 

Ds=The  measured  driving  distance  from 
the  "stabilized”  phase  of  the  cold  start 
test,  in  kilometres. 

(b)  The  mass  of  each  pollutant  for 
each  phase  of  both  the  cold  start  test 
and  the  hot  start  test  is  determined  from 
the  following: 

(1)  Hydrocai-bonmass: 

HCmass=Vmlx  X  DensityHC  X  (HCoonc/ 

1,000,000). 

(2)  Oxides  of  nitrogen  ma&s : 

NOxmass=Vmix  X  DensityN02  X  (NO.xconc 
X  Kh/ 1,000,000). 

(3)  Carbon  monoxide  mas.s: 

€XDmass=Vmlx  X  DensityOO  X  (COconc/ 

1,000,000). 


(4)  Carbon  dioxide  mass: 

C02mass=Vmlx  X  DensltyC02  X  (002 
conc/100). 

(c)  Meaning  of  symbols: 

HCmass= Hydrocarbon  emissions,  in  grams 
per  test  phase. 

DensityHC = Density  of  hydrocarbon  in  the 
exhaust  gas,  0.6767  kg/mVcarbon  atom 
(16.33  g/ftVcarbon  atom),  assuming  an 
average  carbon  to  hydrogen  ratio  of  1:1.85, 
at  20<‘C  (680P)  and  101.325  kPa  (760  mm 
Hg)  pressm«. 

HCconcr:  Hydrocarbon  concentration  of  the 
dilute  exhaust  sample  corrected  for  back¬ 
ground,  in  ppm  carbon  equivalent,  l.c , 
equivalent  propane  X3. 

HCconc  =  HCe-HCd  (l-l/DF). 
where: 

HCe  =  Hydrocarbon  concentrations  of  the 
dilute  exhaust  .sample  as  measured,  in  ppm 
carbon  equivalent.  (Propane  ppm  x  3.) 

HCd  =  Hydrocarbon  concentration  of  the  di¬ 
lution  air  as  measured,  in  ppm  carbon 
equivalent.  (Propane  ppm  x  3.) 

NOx mass  =  Oxides  of  nitrogen  emissions,  in 
grams  per  test  phase. 

Density  N02= Density  of  oxides  of  nitrogen 
in  the  exhaust  gas,  assuming  they  are  in 
the  form  of  nitrogen  dioxide,  1.913  kg/m^ 
(54.16  g/ft»).  at  20°  C  (68°  P)  and  101.325 
kPa  (760  mm  Hg)  pressure. 
NOxconc=Oxides  of  nitrogen  concentration 
of  the  dilute  exhaust  .sample  corrected  for 
background,  in  ppm. 

NOxconc  =  NOxe-NOxd  ( 1-1  DPI . 
where : 

NOxe=;  Oxides  of  nitrogen  concentration  of 
the  dilute  exhaust  sample  as  measured, 
in  ppm. 

NOxd— Oxides  of  nitrogen  concentration  of 
the  dilution  air  as  measured,  in  ppm. 
COmas8= Carbon  monoxide  emis.sions,  in 
grams  per  test  phase. 

Density  CO^D^islty  of  carbon  monoxide, 
1.164  kg/m*  ♦32.97  g/ft») .  at  20°  O  (68°  P) 
and  101.325  kPa  (760  mm  Hg)  pressure. 
COcono= Carbon  monoxide  concentration  of 
the  dUtrte  exhaust  sanq)le  corrected  for 
background,  water  vapor,  and  CC)2  extrac¬ 
tion,  in  ppm. 

GOconc-COe-COd  (l-l/DF). 
where: 

COec=Carbon  monoxide  concentration  of  the 
tUltrte  exhaust  sample  volume  corrected  for 
water  vapor  and  carbon  dioxide  extraetlon. 
In  ppm.  The  calculation  assumes  the  car¬ 
bon  to  hydrogen  raUo  of  the  fuel  is  1:1.85. 
COe=(l-0.01926CO2e— 0.000323B)  COem. 
where: 

OOem= Carbon  monoxide  concentration  of 
the  dilute  exhaust  sample  as  meastued.  In 
ppm. 

C02e=Carbon  dioxide  concentration  of  the 
dilute  exhaust  sample.  In  mole  percent. 

R=  Relative  humidity  of  the  dilution  air,  In 
percent  (see  }  85.478-22  (n)). 
exSd— Carbon  monoxide  concentration  of  the 
dlluticm  air  corrected  far  water  vapor  ex¬ 
traction,  in  ppm. 

O0d=(l-0.000323R)  COdm. 
w'here: 

COdm  =  Carbon  monoxide  concentration  of 
the  dilution  air  sample  as  measured,  In 
ppm. 

Note. — If  a  CO  instrument,  which  meets 
the  criteria  ^>ecified  in  $  86.511  is  used  and 
the  conditioning  column  has  been  deleted, 
COem  can  be  substituted  directly  for  COe 
and  COdm  can  be  substituted  directly  for 
COd. 

002ma£S=- Carbon  dioxide  emissions,  in 
grams  per  test  phase. 

Density  C02= Density  of  carbon  dioxide,  1 A43 
kg/m»  (52.20  g/ft>),  at  20°  C  (68*  P)  and 
>01.326  kPa  (760  mm  Hg)  pressure. 


O02corc  C.a,bca  dioxide  concentration  of 
the  dilute  exhaust  -sample  corrected  for 
b.vckgruund,  in  percent. 
C03conc=C02e-C02d'(l-J/DP)  10* 

Where: 

C02d=  Carbon  dioxide  concentration  of  the 
dilution  air  as  measured,  in  ppm. 
DP=13.4/{C02+(HCe4C0e)  10-*) 

Vmix=;  Total  dilute  exhaust  volume  in  cubic 
metres  per  test  phase  corrected  to  standard 
conditions  (293.16°  K  (528°  R)  and  101.325 
kPa  (760mmHg)). 

Vmix=:VoXN  ((Ph  Pi)  (293  15°  K)  I  [(101- 
325  kPa)  (Tp)| 

Where: 

Vo = Volume  of  gas  pumped  by  the  positive 
displacement  pump,  in  cubic  metres  per 
revolution.  This  volume  is  dependent  on 
the  pressure  differential  across  the  positive 
displacement  pump.  (See  calibration  tech¬ 
niques  in  Appendix  III.) 

N  =  Number  of  revolutions  of  the  positive 
displacement  pump  during  the  test  phase 
while  samples  are  being  collected. 

Pb= Barometric  pressure  in  kPa. 

Pi = Pressure  depression  below  atmospheric 
ineasiu-ed  at  the  Inlet  to  the  positive  dis¬ 
placement  pump. 

Tp  =  Average  temperature  of  dilute  exhaust 
entering  positive  displacement  pxirap  dur¬ 
ing  test  while  samples  are  being  collccte/l 
in  degrees  Kelvin. 

Kh=Humldlty  correction  factor. 

Kh  =  l/  (1-0.0329  (H-10.71)  ] 

Where: 

H=Absolute  humidity  in  grams  of  water  per 
kilogram  of  dry  air. 

H=(  (6.211)  RaXPd|/[Pb-(PdXRa/ 100)1 
Ra=Relative  humidity  of  the  ambient  air 
in  percent. 

Pd = Saturated  vapor  pressure,  In  kPa  at  the 
ambient  dry  bulb  temperature. 

« d)  Example  calculation  of  mass  eniLs- 
sion  values  for  vebioles  wth  engine  dis¬ 
placements  equal  to  or  greater  than  170 
cc  ( 10.4  cu.  in.) : 

(1)  For  the  “transient”  phase  of  the 
cold  start  test,  assume  0.0077934 
m’  per  revolution;  N=12,115;  R-  20.5 
percent;  Ra=20.5  percent;  Pb  =>99.05 
kPa;  Pd=3.382  kPa;  Pi=9.851  kPa;  Tp= 
309.8  K;  HCe  249.75  ppm  carbon  equiva¬ 
lent;  NOxe=:38.30  ppm;  COemcr:311.23 
ppm;  C02e=^6.415  percent;  llCkt^4.90 
ppm;  NOxd=0f30  ppm;  CX)dm=8.13 
ppm;  CO2d=370  ppm;  Dct-^5.650  km. 
Then; 

Vmlx=  1(0.0077934)  (12,116)  (99  05-9  851) 

(293.16)  ]/( (101.325)  (309H) ) 

Vmix— 78.651  m*  per  test  phase. 

H=[  (6.211)  (20.6)  (3.382)  1/1(99  05)  — 

(3.382)  (20.5/100)  1 

H  =4.378  grams  H^O  per  kg  dry  air 
Kh==l/ 1 1-0.0329(4.378-10.71)  1 
Kh-  0.8276 

COe  =11-0.01925(0.415)  -0  000323  (  20  6)  ) 

311.23 

COe-  306.68  ppm. 

COd=  1 1-0.000323  (20.5)1  8.13 
COd-  8.08  ppm. 

DP=13.4/I0.415  4  (249.75  f306.68)  10  *) 

DP -28  472 

HCoonc=249.75-4.90(l-l  28.472) 

HCconc  245.02  ppm. 

HCmass-( 78.651)  (576.7)  (245.02)  10  ' 
HCmass— 11.114  grams  per  test  phase 
N0xconc=^^38.30-0.30  (1-1/28.472) 
NOxconc=38.01  ppm. 

NOxmaes=  (78.651)  (1913)  (38.01)  (0.8276) 
10-* 

NOxmassr  4.733  grams  per  test  phase 
COconc=306.68-8.08  (1-1/28.472) 
COconc=-298.88  ppm. 

COma6S=( 78.661)  (1164)  (296.88)  10  • 
COmas8-=27.362  grams  per  test  phase. 
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C02conc  0.415-370  (1-1  28  472'.  SO* 
C02coa&  0.3793  percent. 

C02maS6-  (78.651)  (1843)  (0.3793)  10  ’ 
C02inass  =  549.81  grams  per  test  phase. 

(2)  For  the  “stabilized”  portion  of  tiie 
cold  start  test,  assume  that  similar  calcu¬ 
lations  resulted  in  HCmass=7.184  grams 
per  test  phase;  NOxmass=2.154  grams 
l>er  test  phase;  COmass=64.541  grams 
per  test  phase:  and  C02mass- 529.52 
grams  per  test  phase.  Ds=:6.070  kilome¬ 
tres. 

(3>  For  the  “transient”  portion  of  ttie 
hot  start  test,  assume  that  similar  calcu¬ 
lations  result^  in  HCmass=6.122  grams 
per  test  phase;  NOxmass=7.056  grams 
per  test  phase;  COmass=:34.964  grams 
per  test  phase;  and  CO2mass=:480.93 
grams  per  test  phase.  Dht=5.660  kilome¬ 
tres. 

(4)  For  a  1978  motorcycle  with  an  en¬ 
gine  displacement  equal  to  or  greater 
than  170  cc  (10.4  cu.  in.) ; 

Hcwm=r0.43[(  11.114  4  7.184) /(5.6506.070)  | 
0.57(  (6.122  +  7.184)  /  (5.660  4  6.070)  J 
HCwm= 1.318  grams  per  vehicle  kilometre 
NOxwm=0.43l  (4.733 +  2.154)  /  (5650  4  6.070)1 
I  0,57  ((7.0561  2.154)  /  (5.660  4  6.070)  1 
NOxwm  =  0.700  grams  per  vehicle  kilometre. 
COwm  =0.43  ((27.362 4  64.541)  /  (5.650 

6.070)110.57  ((.34.904  I  64.541)  '  (5.C60  ■ 
6.070)  1 

COwm  =  8.207  grams  per  vehicle  kilometre. 
CO2wm=0.43(  (549.81  4  529.52)  /  (5.650  4 

6.070)1+0.57  ((480.93  4  529.521  (5.660- 

6  .070)  ] 

C02wm  88.701  grants  per  vehicle  kilometre. 
(FR  Doc  77-146  Piled  1-4-  77;  8  45  am  | 
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PART  86 — CONTROL  OF  AIR  POLLUTION 

FROM  NEW  MOTOR  VEHICLES  AND 

NEW  MOTOR  VEHICLE  ENGINES:  CER¬ 
TIFICATION  AND  TEST  PROCEDURES 

Appendices  to  Motor  Vehicle  Emission 
Regulations 

On  October  22,  1975,  a  Notice  of  Pro¬ 
posed  Rule  Making  (NPRM)  was  pub¬ 
lished  in  the  Federal  Register  (40  FR 
49517)  setting  forth  revisions  to  the 
Appendices  to  the  motor  vehicle  emission 
regulations  in  Part  85  of  Title  40  of  the 
Code  of  Federal  Regulations.  TTie  pro¬ 
posed  changes  were  needed  to  comple¬ 
ment  the  publication  of  the  proposed 
regulations  for  the  control  of  exhaust 
and  crankcase  emissions  from  new 
motorcycles  (40  FR  49496).  In  addition, 
the  appendices  were  proposed  in  the  In¬ 
ternational  System  of  Units  (SI).  Com¬ 
ments  by  interested  parties  to  the  NPRM 
received  prior  to  10  February  1976  were 
considered  in  the  preparation  of  the  final 
rule  making. 

Presented  below  is  a  list  of  the  major 
changes  to  the  proposed  Appendices 
which  are  incorporated  for  final  rule 
making. 

(1)  Appendix  I,  the  EPA  dynamometer 
driving  schedule,  is  published  as  proposed 
In  kilometre  per  hour  units.  For  the  con¬ 


venience  of  the  user,  the  driving  schedule 
in  miles  per  hour  units  Is  retained.  Muiu- 
facturers  of  light  duty  vehicles  or  light 
duty  trucks  may  use  either  schedule  (a) 
in  miles  per  hour  or  schedtile  (b)  hi 
kilometres  per  hour.  The  tcderance  dia¬ 
gram  in  the  corresponding  units- should 
be  used.  Motorcycles  with  displacements 
greater  than  or  equal  to  170cc  (10.4  cu. 
in.)  are  to  use  schedule  (b)  and  motor¬ 
cycles  with  displacements  less  than  170cc 
are  to  use  schedule  (c) . 

(2)  Tlie  proposed  revision  to  Appendix 
II,  Procedures  for  Dynamometer  Road 
Power  Calibration,  is  dropped  from  the 
final  rule  making.  A  new  motorcycle 
dynamometer  calibration  procedure, 
consistent  with  the  revised  motorcycle 
road  load  force  specification.  Is  incorpo¬ 
rated  in  the  body  of  the  motorcycle  test 
procedures.  Part  86,  Subpart  F.  For  light 
duty  vehicles  and  light  duty  trucks,  the 
dynamometer  calibration  procedure  has 
also  been  incorporated  In  the  body  of  the 
applicable  test  procedures.  Part  86.  Sub¬ 
part  B. 

(3)  The  revision  to  Appendi.x  III,  Con¬ 
stant  Volume  Sampler  Flow  Calibration, 
is  also  dropped  from  the  final  rulemak¬ 
ing.  Tlie  calibration  procedure,  which 
now  includes  a  method  for  calibrating  a 
critical  flow  venturi  constant  volume 
sampler,  is  incorporated  In  the  applicable 
test  procedure  sections  of  Part  86  for 
motorcycles  and  for  light  duty  vehicles 
and  light  duty  trucks. 

(4)  Appendix  IV(b)  has  been  revised 
to  include  the  durability  driving  sched¬ 
ule  for  each  of  the  three  motorcycle 
classes.  For  laps  1  through  9,  the  lap 
speed  in  SI  units  has  been  revised  to 
more  nearly  equate  these  schedules  with 
the  English  unit  schedule  for  light  duty 
vehicles  contained  in  Appendix  IV(a). 
For  motorcycles  with  engine  displace¬ 
ments  less  than  170cc  (10.4  cu.  in.),  the 
speeds  for  laps  10  and  11  have  been  re¬ 
duced  to  reflect  the  inability  of  some  of 
the  smaller  motorcycles  to  achieve  the 
proposed  maximum  speeds  for  those  laps 
For  motorcycles  with  engine  displace¬ 
ments  equal  to  or  greater  than  170cc  and 
less  than  280cc  (17.1  cu.  In.),  the  speed 
for  lap  11  has  been  reduced  because 
motorcycles  in  this  class  are  often  de¬ 
signed  for  dual-purpose  operation  and 
may  be  incapable  of  attaining  the  pro¬ 
posed  maximum  speed  for  this  lap. 

(5)  Appendix  V  continues  to  be 
reserved. 

(6)  Appendix  VI.  Vehicle  and  Engine 
Components,  is  published  as  proposed. 

(7>  Appendix  VII,  Parameters  and 
Specifications,  was  proposed  on  Decem¬ 
ber  23.  1974  (39  FR  44246)  as  part  of  the 
Coverage  of  Motor  Vehicle  Certificate  of 
Conformity  Regulations.  It  was  proposed 
for  motorcycles  on  October  22,  1975  with 
certain  modifications  applicable  to 
motorcycles  Included.  Appendix  VII  is 
not  Included  for  final  nilemiAlng  at  this 
time  because  of  pending  resolution  of 


comments.  It  is  anticipated  final  rule- 
making.  explicable  to  all  motor  vehicles, 
will  be  published  at  a  later  date. 

C(xnments  which  were  received  in  re¬ 
sponse  to  the  NPRM  and  EPA’s  detailed 
analysis  of  the  comments  are  available 
for  inspection  and  copying  during  nor¬ 
mal  business  hours  at  the  U.S.  Environ¬ 
mental  Protection  Agency,  Public  In¬ 
formation  Reference  Unit,  Room  2922 
(EPA  Library),  401  M  Street.  S.W., 
Washington.  D.C.  20460.  As  provided  for 
in  40  CFR  Part  2,  a  reasonable  fee  may 
be  charged  for  copying  services. 

The  Enviromental  Protection  Agency 
has  determined  that  this  document  doe.s 
not  contain  a  major  proposal  requiring 
preparation  of  an  In^tion  Impact 
Statement  under  Executive  Order  11821 
and  OMB  Circular  A-107. 

The  environmental  and  economic  im¬ 
pacts  associated  with  the  regulations 
published  of  subparts  E  and  F  of  Title 
40.  Part  86,  Control  of  .Air  Pollution  From 
New  Motor  Vehicles  and  New  Motor 
Vehicle  Engines:  Certification  and  Test 
Procedures — Emission  Regulations  for 
New  Motorcycles,  have  been  analyzed. 
This  analysis  Ls  contained  in  the  En¬ 
vironmental  and  Economic  Impact 
Statement.  Motorcycle  Exliaust  and 
Crankcase  Regulations  for  the  1978  Mod¬ 
el  Year.  December  1976.  Single  copies  of 
this  document  are  available  from  the 
Public  Information  Center  (PM-215>. 
U.S.  Enviromnental  Protection  Agency. 
Washington,  D.C.  20460. 

This  Notice  of  Final  Rulemaking  i.s 
issued  under  the  authority  of  sections 
202,  206,  207,  208.  and  301(a)  of  the 
Clean  Air  Act,  as  amended  (42  U.S.C. 
^I857f-1.  1857f-5.  1857f-5d.  1857f-6, 

1857gta) ) . 

Effective  date:  This  addition  to  Part 
86  becomes  effective  on  February  22, 
1977 

Date;  December  23. 1976. 

John  Quarles. 

Acting  Administrator. 

The  following  changes  are  made  to  the 
appendices  in  Part  86  of  Chapter  I  of. 
Title  40  of  the  Code  of  Federal  Regula¬ 
tions: 

1.  Appendix  I  is  revised  by  redesignat¬ 
ing  Appendix  I  of  Part  85  as  part  (a)  of 
Appendix  I,  adding  paragraph  (a)  prior 
to  the  schedule  listing,  and  adding  para¬ 
graphs  (b)  and  (c)  to  read  as  follows: 

Appendix  I — Urban  Dynamometer  Driving 
Schedules 

(a)  EPA  Urban  Dynaniometer  Driviug 
Scliedule  for  Light  Duty  Vehicles  and  Light 
Duty  Trucks, 

*  «  •  •  * 

(b)  EPA  Urban  Dynamometer  Driving 
Schedule  for  Light  Duty  Vehicles,  Light  Duty 
Trucks,  and  MottM'cycles  irith  engine  die- 
placements  equal  to  or  greater  th€Ui  170  cc 
(10  4  cu.  in  ) . 


nOERAL  REGlSTeH.  VOL.  42,  NO.  3 — WEONESOAV,  JANUARY  S,  1977 


RULES  AND  REGULATIONS 


im 


Speed  Versus  Time  Sequence 


Speed  (kilo- 

Speed 

(kilo- 

Speed  (kilo- 

Si-eod  (kilo- 

Viie*  netreB  per 

Tzjre  ire  trea  par 

Tien 

metres  per 

Tieie 

metrta  per 

(Btoonds) 

;  houi) 

(bcoo^b): 

hour} 

(teoends):  hour) 

(aeecnda):  hour! 

_  0 

37 . 

..  31.9 

74  .. 

38  - . 

..  37.4 

76  .. 

. . .  40.  1 

39  .  . . 

..  24.0 

76 

_ 40.2 

113  - 

3 . 

....  0 

40 . 

..  24.0 

77  .. 

114  . 

. . 61.8 

4 . 

....  0 

4t . 

..  24.6 

78  -. 

. . .  41.6 

Its . 

. . 61.0 

5  . . 

0 

43 . 

..  24.0 

79 

. . 41.8 

no  . 

. 46.0 

0 . 

...•  0 

43 . 

..  28.  7 

8«i 

. 41.4 

117  , 

. . .  40.7 

7 . 

•  .  0 

44 . 

..  27.6 

81  .. 

. . 42,0 

IIB  . 

45  . . 

30  7 

ft?  .. 

. . 43  0 

119  . 

. . .  30.  1 

9 . 

_  0 

4G . 

..  .34  0 

. 

. 44  7 

120  . 

. . .  24.8 

47  . . 

..  36.  6 

. .  4ft  0 

)2l  . 

. . .  19. S 

4B  . . 

..  36  »• 

n^t  .. 

. 47.2 

133  . 

. . .  14.  a 

36  f» 

0(i  .. 

. 48.0 

123  . 

. .  8.9 

13 . 

_ _  0 

50 . 

..  so  4 

fi7  . 

. . 48.4 

124  . 

.  3  6 

14 . 

0 

f.i . 

..  34 

ftft  . 

. 48.0 

125  . 

.  0 

..  3i>.  C 

ft')  .. 

. 41.  4 

120  . 

*  ,  27.  6 

. 

127  . 

. .  I> 

OT  . 

. . 48.  1 

128  . 

18  . . 

63 . 

..  23,4 

93  - 

.  . .  48  0 

120  . 

.... _ _  u 

28  5 

93  . 

. .  40  8 

1.70  . 

.  0 

20 _ 

67 . . 

...  31.9 

94  . 

.  4B.  9 

131  . 

or*  - 

. . 49.6 

133  . 

or*  - 

. .  48  8 

1.73 

.  0 

la  R 

--  3ft  0 

07  - 

'  134 

. .  0 

24 . . 

18.  6 

Cl _ 

...  39.8 

nn  . 

. 47.6 

135 

26 . . 

_ 21.  0 

C2 . 

...  40.  1 

!I3  . 

. 40. 0 

136 

100 

. 40  9 

137 

27 _ 

C4  . . 

...  30.8 

101 

. 10,  4 

138 

103 

. 40.7 

130 

!in _ 

..  .  33.3 

on  . . 

...  30.6 

101 

. 41.0 

140 

:»o . 

67 . 

...  30.9 

IV4 

,.  .  .417 

141 

:ii . 

C8 . 

...  30.6 

lOS 

142 

*.f2 

_ 38.2 

_ _ 

...  30.6 

-  _  -  48  0 

M3 

nri  _  — - 

D5. 0 

70  - . - 

•  »9.6 

144 

34 . 

71 . 

...  40.4 

106 

146 

35 . 

73 . 

...  41  2 

too 

MO 

38 . 

73 . 

...  4t  4 

no 

_ 60  2 

147 

V 
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Speed  (kilo- 

Speed  (kilo- 

Speed  (kilo- 

Speed 

(kilo- 

TtMi  metme  per 

Ti'ntf  me  tree  per 

Time 

netree  per 

Time  metres  per 

ieeconJc,: 

hour) 

(eeconde) 

•  hour) 

(eeeonde) :  hour) 

(eecotide): 

hour) 

14«  _ 

—  0 

234 . 

...  80.7 

.120. 

140  . . 

..  0 

835 _ 

...  89.3 

.121  . 

407  . 

..  25.4 

IfiO 

..  0 

2.16  . . 

...  RO.O 

323. 

IRl _ 

--  0 

237 . 

...  90.3 

323. 

153  . . 

..  0 

208 _ 

...  90.8 

.124  . 

410 . 

..  40.2 

163 . 

..  0 

230  . 

...  01. 1 

.12  .5  . 

411 . 

..  41.3 

154 . 

..  0 

240  . 

...  01.2 

326. 

412 . 

..  44.3 

ISD . 

..  0 

241 . 

...  91.3 

927. 

413  . . 

..  46.7 

IRU  _ 

—  0 

242  . 

...  90.9 

328. 

1117 

••  0 

243  . 

...  00.0 

329. 

IRA _ 

..  0 

214 . 

...  00.0 

330. 

IKO 

..  0 

24.6  . . 

...  00.9 

031  . 

. .  7.  0 

IfiO 

..  0 

210 . 

...  90.0 

332. 

161 . 

..  0 

217  . . 

...  90.9 

133. 

410 _ 

..  46.3 

Ifi2  _ _ 

—  0 

210 . 

...  90.8 

334  . 

163 . 

..  0 

219 . 

...  00.3 

.1.16  . 

421 _ 

..  4o!2 

104 _ 

..  6.3 

250  . 

...  89.8 

310. 

IrtS  - 

._  10.8 

251 . 

...  88.7 

337. 

1AA  .  __ 

••  16.9 

262  . . 

...  87.9 

338. 

m . 

..  31.3 

253  . 

...  87.3 

839. 

426 . . 

1_  19.0 

lAA _ 

..  26.0 

254 . 

...  88.8 

340. 

160  . . 

..  31.0 

2.55 _ 

...  86.4 

341  . 

427 . . 

8!4 

170 . 

..  35.7 

260  . . 

...  80.3 

.343. 

. .  0 

428 _ 

..  3.1 

171 _ 

•40  39.1 

2.57 _ 

...  no.  7 

343. 

. .  0 

172 _ 

..  41.6 

250  . 

...  80.0 

314  . 

173 . 

..  42.6 

269  . 

...  87. 1 

346  . 

431 

ml  0 

174  _ 

..  41.4 

260  . 

...  87. 1 

340  . 

17B _ 

—  40.4 

201  . . 

...  80.  6 

347. 

1  A 

17fl _ 

..  39. 8 

262  _ 

...  85.9 

318. 

>77 _ 

.•  40.2 

26.3 . 

...  86.3 

.140. 

. 12.3 

178  .... _ 

..  40.0 

204  . 

...  84.7 

350. 

4.18  _  - 

n  0 

170 _ 

..  '40.9 

265  _ _ 

...  83.0 

.161. 

180  ....... 

..  41.6 

266 . 

...  84.3 

352. 

161 

..  43.8 

267  _ _ 

...  83.7 

353. 

180 

..  42. 6 

268 . 

...  83.5 

354. 

lAA _ 

..  38.6 

269 . 

...  83.2 

355. 

_  nA  t 

1A4  --  .. 

36.  6 

270 _ 

...  83.0 

356. 

. .  40.8 

186 . 

..  31.2 

271 . 

...  83.0 

nfl7_ 

_ 43.  a 

443  - _ 

166 . 

.  .  28.  6 

272  . 

...  83.4 

187 . 

..  27.7 

973  . . 

...  83.S 

3691 

445 . 

..  0 

168 _ 

. .  29. 1 

fl74 _ 

...  84.6 

360  • 

_ 40.6 

446  . 

0 

188  ....... 

..  20.0 

276  . 

...  86.3 

361  . 

447 _ 

..  0 

180 _ 

..  33.3 

378  _ _ 

...  80. 1 

302. 

448 _ 

..  6.  .1 

101  . . 

..  36. 7 

977  _ _ _ 

...  80.0 

303. 

449 . 

..  10.6 

100 _ 

..  SO.  4 

a7a _ 

...  88.4 

364. 

460 

16.9 

193 . . 

..  43.0 

370 . 

...  89.  a 

305. 

451 . 

..  21.3 

104 

..  49. 1 

2Art  _ 

...  89.5 

300. 

4S2 _ 

20.0 

106  , 

—  63.9 

aai 

_ 90. 1 

307. 

4M_  .  _ 

-i  M.9 

Iflfl  I _ 

--  fiaa 

...  90. » 

938. 

464  _ 

—  97.2 

197  . . 

..  00.0 

283 _ 

...  80.8 

Ido. 

66*  S 

455. . 

..40.6 

1t{l  ^ _ 

««  63*2 

584 _ 

no. 

4-58  -  .  . 

—  ^.7 

100 _ 

fiaa 

am...  - 

....  8^7 

9i. 

_  —  B7.  1 

457 _ 

...  4fi.  a 

900 . 

..  67.8 

280 . 

....  80.3 

n2. 

4*. . 

—  60.7 

301 . 

..  70.0 

287 . 

_ 84.5 

373 

4!J9 . 

..  53.  t 

202  . 

..  72.  0 

288 . 

....  82i0 

374 

485 . 

..  64.1 

203  _ 

74.0 

280  • 

....  83.9 

975 

4111  . 

•  -  68.0 

204  _ 

..  76.3 

200 _ 

_ 83.0 

377. 

402 . 

60.6 

206  .. 

..  76.4 

291 

....  82.  S’ 

370 

4ilA 

87.8 

206  _ 

••  70.4 

202 

....  aao 

378 

_ 68.  1 

4«4_- 

58.  1 

200  . 

..  70.1 

203 . 

_ 80.6 

379 

486 . 

..  87  -9 

208 . 

..  76  .0 

294 _ 

....  80,8 

380 

400 _ 

..  88.1 

209  ..i,.... 

70.8 

5L<«  __  . 

_ 80.6 

4ft7 

210  . . — 

—  76.6 

296 

_ 79.8 

^3 

468 _ 

— .  67.0 

211  . . 

7§,8 

QOT  -- 

....  79.7 

388 

4na 

..  67.  B 

212 . 

..  76.6 

298  . 

_ 79.7 

.184 

470  . . 

...  67.9 

2W . . 

..  76.0 

899 . 

_ 79.7 

385 

471 . 

...  67  .9 

214 . 

..  76.  Q 

.10*1 _ 

_ 70.0 

380 

473  . 

...  67.3 

216 . 

..  76.3 

.'lOl _ 

_ 78.2 

387 

473  . 

...  67.1 

210 _ 

—  77.1 

392.4... 

_ 77.4 

368 

474  . 

...  67.0 

217 _ 

—  78. 1 

303 

_ 76.  0 

389 

47B  - 

218  . . 

—  79.0 

304 . 

_ 74.2 

300 

. 32.7 

470  _ 

...  M.8 

210 _ 

.—  70. 7 

306 . 

_ 72.4 

.191 

477  . 

...  68.6 

220 . 

1.  80.0 

306 . 

_ 70.6 

392 

478  . 

...  66.8 

231  . . 

—  81.4 

307 _ 

_ C8.  6 

393 

478  _ 

_ fia.ii 

222 _ 

82^  1 

308 _ 

_ 66.8 

394 

-  .  68  .  a 

223  . . 

82.9 

309 _ 

_ C4.  9 

.196 

224  _ 

..  84.0 

.110 . 

_ 62.0 

390 

4ft2  _ 

_ Mi.  5 

9.26  .... 

....  85.  6 

nn  _ 

_ 69.  6 

307 

226 . 

..  87.  1 

312 _ 

_ 66.6 

308 

481 _ _ 

...  67.  1 

227 

•  •  87.9 

3K1 _ 

_ 64.4 

399 

228 . 

..  88.4 

314 . 

_ 62.3 

490 

480  . 

...  60.3 

220  . . 

88.6 

316 _ 

_ 60.7 

401 

_  6A.3 

230  . . • 

...  88.4  . 

316 . 

_ 49.2 

402 

488  . 

...  50.3 

231 . 

...  87.9 

317 . 

_ 49.  1 

403 

4.2 

489  . . 

...  66.0 

232  . 

—  87.9 

318 . 

404 

490  ..... 

...  fr<.7 

233  . 

...  no  2 

310 . 

_ 46.7 

406 
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702  . .  26.4 

70a  _ 28.0 

704  .  28.6 

705  . .  28.8 

700  .  29.3 

707  . 30.0 

708  . .  22.  3 

709  .  34  6 

710  . .  36  .2 

711  . .  36  .2 

712  . 35.6 

713  _ 36.6 

714  . 37.6 

715  . 37.6 

71(5  . 36.2 

717  . 34  .9 

718  _ 33.0 

719  . 20.0 

720  .  24. 1 

721  . 19.3 

722  .  14.6 

723  .  10.0 

724  . -  7. 2 

725  .  4.8 

720  .  3. 4 

727  .  0. 8 

728  . .  O.  a 

729  .  6. 1 

730  .  10.6 

731  . 15.4 

732  . . —  20.  1 

733  .  32.6 

7.34  .  26.7 

735  _ 29.0 

736  . . 31.6 

7.37  . 34.6 

738  . .  37.  2 

7.30  .  39  4 

740  .  41.0 

741  .  42.0 

742  . ■—  43.6 

743  .  44.4 

744  .  44.9 

745  .  45.6 

716  . 40.0 


»•  •  • 

1  ftl.  4  « 

1  ft  1  • 

IHlS 

ItfHl*  * 

717 

4n.o 

748  • . 

.. .  46.  8 

749  . 

...  46.  « 

750  . 

...  4.7.  t 

751  . 

...  44.3 

702  . 

...  43. 1 

753  . 

...  41.0 

754  . 

...  37.8 

785  . 

...  34. S 

758  . 

.  30. 0 

757  . . . 

...  26.  e 

788  . 

...  24.  0 

759  . 

...  20.  1 

•760  . 

...  IS.  1 

761 . 

...  10.0 

762 . . 

...  4  8 

763  . . 

...  2.4 

764  . . 

.2.4 

765  . . 

...  0  8 

760  . . 

...  0 

767  . . 

...  4.8 

768  . . 

...  10.1 

769  . 

...  15.4 

770 . . 

...  20.8 

771  . . 

...  28.4 

772  . 

rra 

...  20.  0 

774  . . 

...  31.4 

776  . . 

...  33.3 

776  . 

...  36.4 

777  . 

...  37.3 

778 . 

...  40.3 

779 

...  43.8 

780  . . 

...  44.3 

781 . . 

...  46.  1 

782  . 

46.6 

783  . . 

...  46.6 

784  . . 

...  46.6 

785 . . 

...  46.5 

706 

46.  3 

787 . 

...  45.9 

788  . . 

...  45  5 

780  . 

...  45.5 

790  . 

...  45.6 

791 . . 

...  45.  4 

701! . 

44  4 

79.1 . . 

...  44. 3 

794  . . 

...  44.3 

795  . 

...  44.3 

790  . . 

...  44.3 

797  . . 

...  44.3 

798  . . 

...  44.3 

799  . 

...  44.4 

800  . 

...  46.  1 

801 . 

...  46.9 

eo'2 

...  48.  3 

803  . . 

...  49.0 

804  . 

...  61.5 

805  . 

...  63.  1 

B06 . 

...  63.  t 

807  . . 

...  64.  1 

808  . 

...  64.7 

809  . . 

...  65.  2 

810 . . 

...  65.0 

811 . . 

...  64.7 

812 . . 

64.7 

8U1  ... _ 

...  64.6 

814 . 

...  64. 1 

815 . 

...  63.3 

BIO . . 

...  63.  1 

817 . 

...  62.3 

818 . 

...  61.5 

819 . 

.j.  61.3 

820  . 

...  60.9 

821 . 

...  50.7 

822  . 

...  49.2 

323 

...  48.3 

834  . 

...  48.  1 

«!5 . 

...  48.  1 

820  . 

...  48.  I 

827  . 

...  48.  1 

828  . 

...  47.6 

829  . 

...  47.5 

830  . 

...  47.5 

831 . 

...  47.3 

I 


\ 
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RULES  AND  REGULATIONS 


m4 


tbu 

me  tree  per 

i94€cnde):  hour) 

802  ... 

ana... 

134  — 

836... 

aso  — 

837  ... 

. 38.  I 

ao8.. 

SMA  ... 

•  33.0 

840... 

;  ....  30.0 

811  .. 

.  .....  30.0 

842  ... 

. 82.'3 

843  ... 

844  ... 

845  .. 

846  ... 

847  ... 

848  ... 

849  ... 

850  ... 

851  ... 

. 42.8 

862  .. 

863  .. 

884  .. 

866  — 

. 43.8 

856  .. 

. 44.7 

867  .. 

858  .. 

869  .. 

. 46.5 

800  .. 

. 46  7 

801  .. 

-  _  46.8 

802  .. 

. 46.7 

M3  .. 

864  .. 

886  .. 

. 43  6 

800  .. 

807  .. 

808  .. 

. 39.4 

869  .. 

. 89.0 

870  .. 

. 40.4 

871  .. 

872  .. 

873  .. 

874  .. 

876  .. 

870  .. 

877  .. 

878  .. 

879  .. 

880  .. 

881  .. 

882  .. 

883  .. 

884  .. 

886  .. 

...—  45.1 

WiO 

887  .. 

888  .. 

889  .. 

890  .. 

891  . 

. 44.3 

802  . 

893  . 

894  . 

895  . 

890  . 

897  - 

898  . 

899  - 

900  . 

001  . 

902  . 

903  . 

904  . 

905  ; 

906  . 

807  . 

908  . 

. 41.7 

809  . 

910  . 

•  11.  . 

912 

013  . 

814  . 

816  . 

910  . 

917  . 

918  . 

9)9  . 

Time  mettve  per 

(aecondo) 

f  how) 

920  . 

.....  36.4 

021  . 

....  37.7 

022  . 

... .  38.9 

023  — ..V 

... .  98.9 

024  . 

_ 39.3 

025  . 

_ 40.1 

026  . 

....  40.4 

027  . 

....  40.<I 

o;!8  ..  .. 

....  46..* 

029 . 

- 4t.O 

030  ..... 

_ 40.6 

OiU  . 

_ 40.2 

032 . 

....  40-'? 

083  . 

. 40.2 

034  . 

_ 39.8 

936  . 

- 39.4 

936  . 

_ 30.1 

037  . 

_ 39.1 

938  . 

....  39.4 

9.39 . 

_ 40,3 

DlO' . 

_ 40.3 

mi . 

_ 99.6 

942  _ _ 

_ 39  9 

043 _ 

_ 38  8 

944  . 

_ 39.4 

945  . 

_ 40.4 

016  _ _ 

_ 41.2 

947  . 

_ 40.4 

_ n8.6 

940  . 

...  35.4 

930 _ 

...  82.3 

951  . . 

...  27.2 

952  . 

...  21.9 

933  . 

...  16.6 

954  _ _ 

...  11.3 

955  . 

...  6,0 

956  . 

...  0  6 

0.37  . . 

.. .  0 

0.38 . 

...  0 

059  . 

060  . . 

...  3  2 

061 . 

...  8.6 

002  . 

...  13.8 

903  . 

...  19  2 

064  . 

...  24.6 

ar»5  . 

— .  28.2 

066  . 

...  29.9 

097  _ _ 

...  32.2 

008  . . 

...  34.0 

060  . . 

— .  35.4 

070  . 

...  37.0 

871  . . 

...  39.4 

072  . . 

...  42.3 

073  . 

— .  44.3 

074  . 

...  45.2 

076  . 

...  45,7 

076  . . 

...  45.9 

077  _ 

...  45.9 

CIS . 

...  45.9 

879  . 

...  44.6 

otfo  . . 

...  44.3 

081  . . 

—  -  43.8 

982  ...... 

...  43.1 

083  . 

...42.0 

084  ..... 

...  41.8 

085  . 

_ 41.4 

9116 _ _ 

...  40.6 

087  . 

...  38,  6 

000  . 

...  35.4 

imo . 

....  34.0 

090 . 

_ 34.6 

!)9l 

_ 35,  1 

092  . 

_ 30  2 

0)3 . 

_ 37.0 

1)94 . 

_ 36  7 

095  . 

_ 30.7 

906  _ 

.i..  37.0 

007  . 

_ 36,5 

908  . 

_ 30.6 

009  _ 

_ i36.6 

1000  ... 

_ 37.8 

1,001  ... 

_ 38  6 

1  002  ... 

_ _  30.6 

1,003  ... 

_ 39.9 

1,004  ... 

_ 40.4 

1,005  ... 

- 41. Q 

1,006  ... 

_ 41.2 

Tima 

me  tree  per 

(aeeondo)!  )iow) 

1,007 

1,008 

1,009 

.  3.3. 8 

1.010 

1,011 

1,012 

1,013 

1,014 

1,016 

1.010 

1,017 

1,018 

i.OlO 

1.020 

1,021 

1,022 

1,023 

1,024 

.  0 

1,025 

1,026 

1,027 

1,028 

.  0 

1,029 

1,030 

.  0 

1.031 

1,032 

1,033 

.  0 

1.034 

1,035 

1,036 

1,037 

1,038 

1,039 

1.040 

1.041 

1,042 

1,043 

1.044 

1,046 

1.046 

_ _  0 

1,047 

1.048 

1.040 

.  0 

1,050 

, _  0 

1.051 

.  0 

1  062  .  0 

1.053  - -  1  9 

1,064  . . .  «-4 

1.056  . Ill 

1 ,060  .  17,  I 

1,067  .  22.4 

1,05«  _ _ 27.4" 

1,069  . .  20.8 

1,060  . -  32  2 

1,061  . -  36. 1 

1,062  . -  37.0 

1,063  .  38.6 

1,064  _ 39.9 

1,065  .......  41.2 

1,066  .......  42.6 

1,067  . .  43. 1 

1.008  _ 44.1 

1.060  .......  44.9 

1,070  .......  45.6 

1,071  .  45.1 

1,073  .  44.‘3 

1,073  . . 43.6 

1,074  .  43.5 

1.078..-...-.  42.3 

1,076  . —  39.4 

1,077  .  38.2 

1,078  .  34.0 

1,079  — 33.2 
1,080  — — ...  29.0 

1,081  .  24.1 

1,082  .......  19.8 

1,083  .  17.9 

1,084  .......  17.1 

1,085  . . .*  10.  i 

1,086  —rt.  15.3 

1,087  . .  14.8 

1,088  14.0 

1,089  .  13.8 

1,000  — .  14.2 

1,091  . . 14. 6 

1,002  . .  14.0 

1,093  .  13.8 

1,004  .......  12,0 


TUte  mctriB  ptP 


(teeonda): 

)iouf) 

l.*)g5  ... .. 

...  ttJt 

1.098  .... 

...  8,0 

1,097  — 

...  0.0 

1,008  ... . 

...  4.9 

1,099  .... 

...  1.8 

1,100  ... . 

...  0 

I,t01  ... . 

...  0.3 

1,102  _ _ 

...  1.0 

1,10.7  ... . 

...  2.0 

1,104  — — 

...  6.8 

1,105-  _ _ 

...  Il.l 

1,106  .... 

-.•.18,1 

1,107  ... . 

20.8 

1,108  ... *. 

...  -22. 6 

1,100  .... 

.—•23.3 

1,110 _ 

-i,  25.7 

1,111 _ 

— .  29. 1 

1,112  — .. 

_ 32. 2 

1,113 _ 

...  33.8 

1,114  - _ 

...  34. 1 

1,116  _ _ 

...  34.3 

1,116  —  — 

.—  34.4 

1.117  . 

...  34.0 

l.tlS  .... 

...  36.2 

1,110 

...  3T.0 

1,120  .... 

...  88.3 

1,121 _ 

...  39.4 

1.122  .... 

...  40,2 

1,123 _ 

...  40. 1 

1,124 _ 

...  39.0 

1,126 _ 

...  40.2 

1.120 _ 

...  40.9 

1,127 _ 

— .  41.5 

1,128  — 

...  41.8 

1,129  .... 

...  42.6 

1,130  — 

—  42.8 

1,131  .... 

...  43.3 

1,132  .... 

...  43.5 

1,133  .... 

...  43.5 

1,134  .... 

...  43.5 

1,136  _ _ 

...  43.3 

1,136  .... 

...  43.1 

1,137 _ 

43.1 

1,138 _ 

...  42.6 

1,139  .... 

...  42.6 

1,140 - 

...  41.8 

1,141  .... 

...  41.0 

1,142  .... 

_ 39.8 

1,143  .... 

...  37.8 

1,144  — . 

...  34.8 

1,145  .... 

.—  32.2 

1,146  .... 

...  23.2 

1,147 _ 

...  25.7 

1,148  _ 

...  22.5 

1,149 

173 

1,150  ... 

....  11.9 

1,161  — 

—  6.6 

1.162  _ 

...  13 

1,153  — . 

...  0 

1,154  .... 

...  0 

1,155  — . 

— .  0 

1,156  ... 

...  0 

1,157 

...  0 

1,158  ... . 

_  0 

1,169  .... 

0 

1.160  — . 

....  0 

1,161  ... 

....  0 

1,163  ... 

....  0 

1,163  — . 

....  0 

1,164  ... 

....  0 

1,165  ... 

....  0 

1,166  ... 

....  0 

1,167  ... 

....  0 

1,168  ... 

....  0 

1,109  ... 

....  3.4 

1,170  ... 

....  8.7 

1.171  ... 

....  14J) 

1,172  ... 

....  103 

1,173  ... 

....  24.8 

1,174  .— 

29.0 

1,176  ... 

....  34.0 

1.176  ... 

....  37.0 

1,177  ... 

....  373 

1,178  ... 

....  37.0 

1,179  ... 

....  363 

1,180 

....  823 

1,181  ... 

....  26.0 

1,182  ... 

....  31.0 
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Slated  (kilo- 


Timi  metr«»  per 


(eeeonds): 

hour) 

1,183  ..1.,.. 

193 

1,184  . . 

104 

1,185  . . 

6.8 

1,186  . 

0.3 

1,187  . 

0 

1,188  . . - 

0 

1,189  . . 

0 

1,190  . . 

0 

1,191  . 

0 

1.192  . 

0 

1,193  . 

0 

1,194 . 

0 

1.195  . . 

0  , 

'1.196  . 

0 

1.107  . . 

03 

1,198  . . 

.  2.4 

1,190  . . 

.  5.6 

1.200  . 

.  10.5 

1.301  . . 

.  16.8 

1,203  . 

.  10.3 

1.203  . 

.  20.8 

1.204  . 

.  20  9 

1.205  . 

.  20.3 

1.206  . . 

.  20.6 

1.207  . . 

.  21.1 

1.208  . 

.  21.1 

1,209  - . 

.  22  5 

1.210  . 

.  24.9 

1. 211  . 

.  27.4 

1.212  - . 

,  299 

1.2U  . 

.  31.7 

1,214  . 

.  33.8 

1.215  . 

.  34  6 

1.216  . 

.  35  1 

1.217  . 

.  35.1 

1418 . 

.  34.6 

1.219  . 

.  34  1 

1.220  . 

.  34.0 

1.221  . 

.  35.1 

1.222  . 

.  35  4 

1.223  . 

.  352 

1.221  ..... 

,  34  9 

1.225  . 

..  346 

1.226  . 

.  34.6 

1.227  . 

..  34.4 

1,228  . 

..  323 

1.229  . 

..  31.4 

1.230* . 

..  .10.9 

Speed  (kito^ 
Ti-tie  netre*  pur 
(eesondil:  hour) 

iisst  . ni^ 

1232  . .  31.8 

1.233  . . -32.2 

1.234  . . .  31.4 

1.2.15  .  28.2 

1.2.16  . .  24.9 

1237  .  20.  e 

1238  .  16.  t 

12:i9 . 12.9 

1240  .  9.7 

1211 . 6.4 

1242  .  4.0 

1243  .  l.l 

1244  . .  0 

1245  _  0 

1246  .  0 

1247  . .  0 

1248  . .  0 

1249  . .  0 

12.10 .  O 

1251  .  0 

1252  _  1.6 

12.53  .  1.6 

12.54  . .  1.6 

12.55  .  16 

1256  .  1.6 

1257  .  2.6 

1258  ....' _  4.8 

1259  .  6  4 

1260  . 8.0 

12CI . 10.  1 

1262 . 12  9 

1203  .  16.  I 

1204  . . 16.9 

1265  _ ....  15.3 

1266  .  1.1.  7 

1267  . :  12.2 

1268  .  14  2 

1269  .  17.7 

1270  .  22.  5 

1271  . .  27.4 

1272  .  31.  4 

1273  _ 33.  0 

1274  .  3.5.  1 

1275  .  35.7 

1276  _ _ 37.  0 

1277  _ ,. ..  38  0 

1278  . 38.  e 


Cpj;cd  (kil':- 


Ti-V  rvtree  rer 
(scror.Je):  hour) 

1279  .  39.4 

1280  . 39.4 

1281  . . 38.6 

1282  - . -  37.8 

1283  .  37.8 

1284  . -  37.8 

1,285  .  37.8 

^  1.286  .  37.8 

1,287  . 37.0 

1.28.1  . 38.0 

1.289  .  38.8 

1.290  .  39.4 

.1,291  . .  39.8 

1.292  . . -  40.2 

1.291  . .  40.0 

1.294  .  41.2 

1.295  . -  41.4 

1.296  .  41.8 

1.297  . 43.2 

1,208  _ 43.6 

1.29.1  .  44.7 

I.;M)0 . 45.5 

l.^lt  . 46.7 

1.302  _ 46.8 

1  303  _ 40.7 

1.304  . 4.5.1 

1.305  _ 39.8 

1.306  .  34.4 

1 .307  _ 29. 1 

1 .308  _ 23.  e 

1.309. .  18.  5 

1.310  . 13.2 

1.311  .  7.9 

1.112  . .  2  6 

1.313  . .  0 

1.314  . .  0 

1.. 115 . .  0 

1  lie . -  0 

1  317  _  0 

1.313 .  0 

1.319 .  0 

1 .329  .  0 

1.121  . .  0 

1 .32;! . .  O 

1  323  . .  0 

1. . 124 .  0 

1  325  .  0 

l.r.T, .  0 


tpeed  (kilo- 
Time  ‘  metres  per 
(eeaondi) :  hour) 


1.337  .  0 

1.328  .  0 

1.329  _ ...  0 

1.330  .  0 

1.331  .  0 

1.332  .  0 

1.333  .  0 

1.334  .  0 

1.335  . j  0 

1 .336  .  0 

1.337  . . 0 

1.338  . .  2.4 

1.339  . .  7.7 

1.340  . 13.0 

1.341  . . 18.3 

1.342  . 21.2 

1.343  . -  24.3 

1.344  .  27.0 

1.345  - .  29.  S 

1.346  .  31.4 

1.347  .  32.7 

1.348  . . 34.3 

1.349  . .  35.3 

1.350  .  35.  G 

1.351  _ _ 36.0 

1.362  _ 35.4 

1.363  . 34.8 

1.364  .  34.0 

1.356  .  33.0 

1.356  . 32.2 

1.357  .  31.5 

1.358  . .  29.8 

1.359  . .  28. 2 

1.360  _ .26.6 

1.361  . . 24.9 

1.362  .  22.5 

1.363  . . 17,7 

1.364  . .  12.9 

1.3C5 . .  8.4 

1,360  _ _ 4.0 

1,307  . .  0 

1468  . . .  0 

1.3G9  . .  0 

1.370  .  0 

1.371  .  0 


(c)  EPA  Urban  Dynamometer  Driving  Schedule  for  motorcycles  with  engine  dis¬ 
placements  less  than  170  oc  (10.4  cu.  in.). 


Speed  Versus  T-imo  Sequence 


Speed  Ikilo- 

Speed  (kilo- 

Speed  (kilo- 

Speed  (kilom 

metrte  per 

Time  me  tree  per 

Time 

.'nelx*e9  per 

Time 

metres  per 

(leeonda)i  hour) 

(eesonde): 

hour) 

(eeconde);  hour) 

(9§QOnd8):  hour) 

I  . 

14  . . 

.  0 

27 

40  . 

_  24.  a 

2  .* 

1.5  _  .  _ 

.  0 

2» 

41 

_ 24.5 

3  . 

0 

16  . . 

.  0 

29 

42  .. 

_ 24.5 

*  4  . 

„  -  0 

17  _ 

.  0 

30 

43  — 

_ _ 7 

5  . 

_  0 

18  . 

.  0 

31 

44 

_ 27.  5 

8  . 

19  . . 

.  0 

32 

45  fc. 

_  ao  7 

7  . 

-  0 

20  _ 

.  0 

33 

46  .. 

8  . 

ai  _ _ 

.  4.8 

34 

47 

B  .. 

22  _ 

.  B.6 

33 

48  ^ 

10  . 

23  . 

.  13.8 

3G 

49  ... 

11  . 

24  . 

.  18.6 

37 

60 

13  . 

25  _ 

.  23.0 

38 

_  _  27.  4 

61 

13  . 

26  . 

.37.3 

39 

52  .. 

V 
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RULES  AND  REGULATIONS 


Sjpted  (kilo- 

rr-.vi  (k 

iii7» 

Tim$  metres  per 

Tiro  "Wires 

fer 

(seconds}! 

hour) 

(eoiionde); 

kour) 

8 

j 

..  37.  i 

137  _ _ 

6 

fU.  _ 

.»  35.4 

190 

6 

KA  _ _ .... 

..  35.4 

IJift  ,  _ 

6 

fM _ 

..28.6 

f4A  _ 

6 

RT  , _  -  - 

..  31.6 

141 _ 

e 

fiA _ 

..  34.8 

141  .  - _ 

0 

fiO _ 

..  37.3 

141 _ 

0 

AA _ 

..  38. 9 

144  _ 

0 

.•  3ft. « 

14R  . 

6 

..  40.1 

14A  _ 

0 

-.  40.3 

147  __  _ 

0 

..  30. S 

14R  _ 

0 

Afi _ 

39.4 

140  _ 

0 

..  39,1 

l*»ft  . 

0 

..  39.9 

IKI _ 

0 

..  39.8 

ir»i _ 

0 

69  — . 

..  39  .6 

163  - . 

0 

..  39.8 

.  _  .. 

0 

—  40.4 

IRfi  .  _ - 

0 

•XU _ 

..  41.2 

fM 

0 

-.  41.4 

1-R7  .  . . — 

0 

74 . 

..  40  9 

158 . 

0 

76 . 

-.  40.1 

159 . 

0 

•lA  _ 

40  2 

•JAA  .  _ _ 

0 

77  . . 

..  40.0 

161  . . 

0 

78 . 

..  41.8 

162 _ 

0 

70 _ 

..  41.8 

ir.i  ^ _ 

0 

80 _ 

..  41.4 

1G4  ......... 

3.4 

81 _ 

—  42.0 

ffifi 

6.6 

«2  - 

..  43.0 

ir.fi 

10.3 

63  . . 

..  44.3 

107 . 

13.7 

64  . . 

..  48.0 

168 . 

17.1 

MR  _ 

..  47  2 

ffia  ^ _ 

20.6 

88 . 

..  48.0 

170 . 

23.0 

87 _ _ 

—  40.4 

171  _ _  _  . 

26.3 

88 _ 

..  48.  9 

172 . 

2G.7 

8» . 

49.4 

173 . 

27.4 

60 _ 

..  49.4 

174 . 

26.8 

61 . 

..  49.1 

nn . 

26.0 

62 . 

..  48  9 

170 . 

25.6 

63 . 

..  48  8 

177 . 

25.9 

64 . 

..  48  9 

176 . 

26.  1 

Mn  ...  .. 

49.  ft 

179  . . 

20.3 

66 . 

..  48  9 

180 . 

.  26.7 

87 . 

..  48.  1 

181 . 

.  2B.3 

66 . 

..  47.  5 

182 _ .... 

.  37.6 

69  . . 

--  48.0 

183 . 

.  24.6 

100  . . 

„  48.8 

184 . 

.  23.6 

101  . . 

..  49.4 

183 . 

.  30.  t 

loa  . 

...  49.7 

180  ... _ 

.  18.3 

103  - . 

...  49.9 

187 . 

.  17.3 

104 . 

...  49.7 

1B8 _ 

.  18.3 

105 . 

...  48.9 

189 _ 

.  19.3 

108 . 

...  48.0 

190 . 

.  20.7 

107 . 

...  48.1 

101 . 

.  23.0 

108 . 

...  48.6 

192 . 

.  26.4 

109 . 

...  49  4 

193 . 

.  28.3 

110 . 

...  60  2 

194 . 

.  31.8 

Ill . 

...  61.2 

195 . 

.  34.7 

iia . 

...  51.8 

196 . 

.  37.8 

113  . . 

...  52.  1 

197 . 

.  38  6 

114  ... - 

...  61.8 

198 . 

.  40.7 

.IIB  _ 

...  61.0 

lf>Q  -  -  _ 

.  43.0 

lift _ 

...  48.0 

9(Tft  _ - 

..  43.3 

117  _  _  _ 

40.7 

201 . . 

..  45. 1 

1  lA 

...  35.4 

202  _ 

..  46.7 

lift  _ _ 

...  30.  1 

203  _ _ 

..  47.7 

lao _ 

...  34.  8 

294 _ 

..  46.6 

191  ,  .  . 

...  19.6 

206  . . 

..  49.3 

122 . 

...  14.2 

2  )6  .  . . 

..  49  3 

1 9.7  . 

— .  ft.  9 

207  . 

..  49.0 

124 . 

...  3  6 

2iift _ 

..  48.0 

125 . 

—  •  0 

2.K) . 

..  48.7 

1/8 . 

0 

210 . 

..  48.7 

127  . . 

...  0 

311 . 

..  48.7 

128 . 

—  •  0 

212 . 

..  48.7 

129 . 

— .  0 

313 . 

--  48.7 

130 . 

...  0 

314 . 

..  48.9 

131 _ 

...  0 

216 . 

..  49.  1 

1 32 _ 

0 

•J\G . 

..  49.6 

133 _ 

....  0 

217 . 

..  50.2 

134 . 

_ 0 

318 . 

..  .“Hl.t 

135 . 

....  6 

210 . 

..  51.3 

138 . 

....  6 

3.'0 . 

..  51.8 

!!peed  0 
pine  Metre! 
(eeconde): 

331  _ _ 

>ilc- 
r  per 
kour) 

63.4 

83.0 

Speed  (kilo-- 
Tina  .metres  per 
(seoands):  hour) 

a08 _ 48.8 

332 

223 _ 

63.4 

.  ..  ' 

aorr _ _ 

324  ... _ _ 

64.1 

308 _ 

_ 43.0 

22E  _ 

65. 1 

aoo _ 

338  . . . 

58.0 

Sio  --  __ 

327  . . . 

60.8 

311 _ 

228 _ 

68.0 

220 _ 

67.0 

ai3  - 

„  -  as.  0 

230 . . . 

66. 0 

ni4 

_  -  aa.  *r 

231  _ 

56.6 

aifi  __  - 

233  . . 

56.8 

316 _ 

_ 31.7 

233 . 

56.  • 

317 _ 

_ 31.8 

234  - . 

67. 1 

318 _ 

_ 31. 1 

935  .  _ 

67.6 

ai9  —  ^ 

236  _  _ 

67.7 

320 _ 

237  . . 

58. 1 

331 _ 

- 26.7 

936-  . 

58. 3' 

329 

239  . . 

.  68.6 

823 

_ 20.8 

240  _ 

68.7 

324 

241 

68.7 

aoB . 

242  . . 

58.6 

326  _ _ 

- 17.6 

243  . . 

58.6 

327 _ 

_ 16.  1 

244  . 

.  68.6 

328  . 

_ 13  9 

246  - . 

.  58.6 

329  . 

_ 11.2 

248 . 

.  58.6 

330  . 

-  8.  3 

247 . 

.  68.6 

331 . 

_  4.9 

248  . . 

.  58.4 

332  . 

-  1.6 

249  . 

.  .78.  1 

333  . 

_  0 

250  . . 

.  57.  r 

334  . 

_  0 

251 . 

.  67.1 

3.35  .i... 

_  0 

263  . . 

.  56.8 

aafi  . 

263  _ 

.  56.3 

337  . 

_  0 

-  . 

.  65.  0 

>  • 

33«  - 

-  _ 

.  56.6 

330 

ar.fi _  -  . 

340  . 

257  . 

.  55.  8 

•M- 

341 . 

_  0 

25ft  . . 

.  65.0 

342  . 

259  . 

.  58.0 

343  _ 

_  0 

200  . 

.  56.0 

344 . 

_  0 

201 . 

.  55.7 

3*5 . 

_  0 

262  . 

.  55.3 

340 

0 

263  . . 

.  54.0 

347  _ 

_  1.6 

264  . . 

.  54.5 

348  . 

_  6  0 

2fi/;  .  . 

.  54.0 

34»  _  _ . 

2firt  _ 

.  54.3 

350 

_ 17.6 

267  . . 

.  63.0 

351 . 

_ 22.9 

2G8  - . . 

,  53.  a 

as9  _ 

_ 27.8 

269  . . 

.  63.8 

.  > 

353 

_ 32.3 

270  . . 

.  63.4 

364  . 

_ 36  2 

271 . . 

.63.6 

aoTo  .  . 

38.  1 

272  . . 

.  63.7 

356  . 

_ 40.8 

273  . 

.  54.0 

357  . 

_ 43.8 

274 

.64.4 

asR  _  . 

276  _ 

.  54  .9 

950  _ 

_ 48.  3 

270  _ _ _ 

.06.4 

360  . 

..1..  49.6 

277  . . 

.  55.9 

• 

361 . 

_ 60.9 

278  . 

.  56.9 

363  . 

_ 51.7 

279  . 

-  67.4 

303  . 

_ 52.8 

280  . 

.  67.6 

364  . 

_ .54.  1 

281 _ 

.  58.0 

366  . 

_ 55.  6 

28-2  . . 

.  58.0 

360  . 

_ 65.7 

283  ........ 

.  57.8 

367  - 

_ _ 66,  a 

281 . 

.  67.2 

368  . 

_ 68.0 

285  ........ 

.  56.5 

30ft 

286  . 

.  65.5 

370  _ 

. 56.8 

287  _ _ 

.  54.4 

371 . 

_ 57.1 

288  . . 

.  53.4 

372  . 

.....  67.0 

289  . 

.  53.4 

373  . 

_ 57.0 

290  . 

-  63.4 

374  _ 

391  . . 

.  53.9 

375 

E7.ft 

293  . 

.  51.9 

376  . 

293  . 

.  61.8 

377  . 

304 _ 

.  51.9 

3711  - 

_ B8.  1 

295 _ 

..  51.8 

; 

379  _  _  . 

58. 6 

296  . 

.  51.4 

380  _ 

. 58.7 

207  _ _ 

..  51.3 

298  . 

..  61.3 

382  . 

299  . 

..  61.3 

383  _ 56.  5 

30».„ . 

..  60.9 

384  .... 

_ 54.0 

301 . 

..  50.3 

386  .... 

_ 63.9 

303  . 

..  40.8 

388  .... 

303  . 

..  48.8 

sar  .... 

....  48.7 

304  . 

..  47.8 

•  5 ' 

358  .... 

....  41. « 
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RULES  AND  REGULATIONS 


fff.v.f  (kite- 


Tima  mctrea  par 
(taeonda):  Mcur) 
726  4.S 

726  . .  9.« 

727  _ _  0.8 

728.. . _  0.8 

729  . .  6. 1 

730  . . .  10.  6 

731  _ _ 16.4 

732  . 20. 1 

733  . . -  22.5 

734  .... _ _  25.7 

736. . . 29.0 

736  . -  31.6 

737  . .  34. 6 

738  .  37.2 

739. .  39.4 

740  . 41.0 

741  . 42.8 

742  .  43.6 

743  .  44.4 

744  .  44.9 

746 .  45.6 

746  . .  46.  0 

747  . .  46.0 

748  . .  45.  6 

740 . 45.4 

760  . . .  45. 1 

761  . .  44. 3 

762  . . .  43. 1 

753  . . .  41.0 

754  - .  37. 8 

755  .  34. 6 

756  . .  30. 6 

767.. . .  26.6 

758  . .  24.0 

759  . .  20. 1 

760  .  15.1 

761  . . 10.0 

763  .  4.8 

703  .  2.4 

764  .  2. 4 

76.5 .  0. 8 

766 .  0 

767. .  4.8 

768  . .  10. 1 

769  . .  16. 4 

770  .  20.8 

771  . 25.4 

772.. . . 28.2 

773  .  29. 0 

774  .  31.4 

776. . .  33.3 

776  .  35. 4 

777  .  37.3 

778  .  40.2 

779  .  42.6 

780  .  44.3 

781  .  45. 1 

782  .  45.  6 

783  .  46.  6 

784  .  40. 6 

785  .  46.  6 

788  .  46. 3 

787  .  46.9 

788  . 45.5 

789  . .  45.  5 

790  .  45. 5 

791  .  45.4 

702  ..... _ 44.4 

793  .  44.3 

794  . .  44.3 

796 . 44.3 

796 . 44.3 

797..  .  44.3 

708  .... _ 44.3 

790 . 44.4 

800  _ _ ....  45. 1 

801. .  45.8 

803  . .  48.3 

803  .... _ 40.8 

804  .........  61.8 

806 . . 63. 1 

806.. . .  63.1 

807..  .  64.1 

808  .  64. 7 


7ine  metres  per 
(aeeonJs):  hour) 

809  . .  65.8 

810  _ _ 56.0 

811  . . 64.7 

813. . . 64.7 

813  . . .  54. 8 

814  . 64. 1 

815  . . 63.3 

818  . . 63.1 

817  . . 62.3 

818  . 61.5 

819  . . 61.3 

820'  ........  50.9 

821  . . -  60.7 

823_ _ _ 49.2 

823  . . 48.3 

824  .  48. 1 

825  .  48. 1 

826  . . .  48.  1 

827  . . .  48.  1 

828  . .  47.6 

829  . .  47.5 

830  . . 47.5 

831  . .  47.2 

832  . .  46.5 

833  . .  45.4 

834  . .  44.6 

835  . .  43.6 

8.36  . 41.0 

837  . . .  38. 1 

838  - .  35.4 

839  - .  33.0 

810  . . 30.9 

841  . .  30.9 

842  . .  32.3 

843  . .  33.6 

844  .  34.4 

815  . . 3l4 

846  . .  36.4 

847  . . 37.3 

848  . .  38.6 

849  . .  40.3 

850  . .  41.8 

851  . . -  42.8 

852  . .  42.8 

853  . .  43. 1 

854  . .  43.  B 

855  . .  43.8 

8.56  . .  44.7 

857  .  45.2 

858  . . .  46.  3 

859  . . 46.5 

8G0  . . 46.7 

861  . .  46.  8 

8l!2  . 46.7 

863  .  45.2 

834  . . 44.3 

8C5  . . 43.5 

866  . .  41.6 

867  . .  40.2 

868  .  39.4 

869  . -39.9 

870  . .  40.4 

871  . . 41.0 

872  . .  41.4 

873  . .  43.  2 

874  . .  43.3 

875  . .  44.3 

876  .  44.7 

877  .  48.7 

878  . .  46.7 

879  - .  47.  0 

880  . . 46.8 

881  . .  46.7 

882  . . 46.6 

883  .  46.9 

884  . .  45.2 

885  . .  45.1 

886  _ _ 45: 1 

887  . .  44.4 

888  .  43. 8 

8C9  . . 42. 8 

890  .  43.6 

891  .  44.3 

893  .  44.7 


Speed  (kilo- 
Tine  nitres  per 
(seconds):  hour) 

893  - .■ _ 45. 1 

894  -  44.7 

895  .... _ 45.  I 

896  _ _ 45. 1 

897  .  45.  1 

898  _ _ 44.6 

899  . . .  44. 1 

900  . . .  43.  3 

001  . . .  42.  8 

902  _ _ 42.  6 

903  _ _ 42.6 

904  42.6 

905  _ _ 42.3 

906  _ _ 42.2 

907  . . 42.2 

908  . . 41.7 

009  . .  41.  2 

910  _ 41.2 

Oil  . . 41.7 

912  . . 41.6 

918  . . 41.0 

914  _ _ 39.6 

915  . . 87.8 

me  . 35.7 

917  . . 34.8 

918  . 31.8 

919  . . 34.9 

91!0  . . 36.4 

921  .  37.7 

922  _ 38.6 

923  . .  88.  9 

924  . . 39.3 

925  .  40.1 

926  . .  40.4 

927  . . 40.6 

928  - .  40.7 

929  . 41.0 

930  ........  40.6 

931  . .  40.2 

9.32  . 40.2 

933  . .  40.2 

934  _ 39.8 

935  . . 39.4 

936  . . .  39. 1 

937  .  39.1 

938  .  39.4 

939  . .  40.2 

040  _ 40.2  ^ 

941  _ 39.6 

942  _ 39.0 

943  . .  38.8 

911  . 39.  4 

945  .  40.4 

946  ... _ 41.2 

047  _ 40.4 

.948  . 38.6 

949  . .  35.4 

1)50  . 32.  3 

951  .  27.2 

052  . .  21.9 

053  _ _ 16.6 

054  .  11.3 

955  _  6.0 

9.56  _ _  0.  6 

957  .  0 

958  .  0 

950  .  0 

960  ... _  3.  2 

061  _  8.6 

962  . .  13.8 

963  _ 19.2 

,  964  . .  24.  6 

9CS  ........  28.2 

066  . .  29.9 

067  _ _  32.  2 

068  ... _ _  34.  0 

969  ........  35. 4 

070  ........  37.0 

971  .... _ 39.4 

072  ........  42.3 

073  ... _ 44.3 

074  _ ...  45.2 

075  .  45.7 


rpr.:!  (kitj- 


Tie-c  rs’frCB  per 
(secc*ids ) :  hour) 

076  . .  45.9 

977  . .  45.9 

978  . .  45.9 

979  . . 44.0 

980  . .  44.3 

981  . .  43.  B 

982  . .  4:l.  I 

983  . . 42.6 

084  . .  41.8 

985  .  41.4 

986  _ _ 40.6 

987  . .  38.6 

988  . . 36.4 

989  _ _ ...  34.0 

9no  _ _ 31.0 

091  .  35.1 

992  . . 36.2 

903  _ _ 37.0 

994  36.7 

995  . . 36.7 

996  . . 37.0 

097  . . 36.5 

098  .  36.5 

999  . . 36.5 

1,000  . 37.8 

1,001 _ 38.6 

1.002  .i _ 39.6 

1.003  . 39.9 

1.004  _ 40.4 

1,006  . . 41.0 

1,006  _ 41.2 

1,007  .  41,0 

1.008  . . 40.2 

1,009  _ 38.8 

1.010  . . -38.1 

1.011 . 37.3 

1.012  . . 36.9 

1.013 . 30.2 

1.014 . 35.4 

1.016 . 34.8 

1,016 _ 33.0 

1.017 _ 20.2 

1.018 _ 22.  9 

1,019 . .17.5 

1.020  . . .  12.2 

1,021 _  6.9 

1.022  _  1.6 

1 ,023  . 0 

1,024  . 0 

1.025  . 0 

1  026  .  0 

1.027  , . 0 

1,028  _  0 

1  029  .  0 

1.030  . 0 

1,031 .  0 

1 ,032  .  C 

1,033  .  0 

1 .034  .  0 

1.035  . 0 

1.036  . .  0 

1 .037  .  0 

1,038  - .  0 

1,039  .  0 

I. 040  .  0 

J. 041 .  0 

1.042  .  • 

1.043  .  0 

1.044  .  0 

3.045  . .  0 

1,046  . .  0 

1,047  . .  0 

1,048  . . 0 

1.049  . . 0 

1,050  .  0 

1,051  .......  0 

1,052  ......  0 

1.053  _ ....  !.• 

1,054  . . 0.« 

1,055  . .  11,7 

1.056  _ ....  17.x 

1,057  . .  23. « 

1,058  .  37. 4 
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lir>9 


Ti^  »n- per 
(teeorhla} 

I.OS0 . 29  B 

1.060  .  39  2 

1.06J . 35.  t 

'1.062  .  37.0 

1,063  . a«  6 

1.064  . .  39  t 

1,066  . 41.2 

1.066  .  42.  6 

1,067  .  43.  1 

1,060  .  44. 1 

1,060  . .  44  0 

1.0T0 . .  46.  6 

1.071  . . -  46.  1 

1,072  _ 44.3 

1,073  .  43.6 

1,074  _ 43.  6 

1,076  42  3 

1,076  .  39  4 

1,077  .  30  2 

1.076  _ 34.0 

1.079  _ 33.9 

1.080  .  29.  0 

1.061  - .  24  1 

1062 . 19.6 

1,063  .  17.  9 

1,064  . .  17.  t 

1,066  _ 10.  1 

1,086  • _ 16.3 

1,067  _ _  14.0 

1,066  _ 14.0 

1,060  _ 13  8 

1,090  _ 14.9 

1,091  . . .  14  6 

1.063  . 14.0 

IXWS  . . .  13.  8 

1,004  _ 12.9 

1,096  . .  11.3 

1.098  .  8  0 

1,097  .  6  8 

1,098  . . .  4.  9 

1,099  . .  1.6 

1,100 _  0.9 

WOl  . .  0.3 

1.109  .  1.0 

1403  - . -  2  0 

1.104  . -  6  8 

1.105  . . 11.  1 

U06 _ 16.  I 

1,107  . .  20.  6 

1.106  . .  32.  6 

1,106  .  23.  3 

1.110  . 26.  7 

1.111  . 29. 1 

l,U6 _ 32.2 

1,119. . . 83.8 

1,114 . 34.  I 

1,116 . 34.3 

1.116  - . 34  4 

1.117  . . 34  9 

1.118  - . 30.2 

1.119  . . 37.0 

1.120  - . .  38.  3 

1,131  _ _ 39.4 

1,123  _ _ 40.  3 

1.133  _ 40. 1 

1.134  _ ...  30.9 

1.136  _ _ 40. 3 

1,138  ... _ 40.0 

1.137  _ 41.  6 

1.138  _ 41.8 

1.139  .......  43.6 

1.130  _ 42.8 

1.131  _ _ 48.  3 

1, 133 _ 43.  6 

1.133  _ 43,6 

1.134  ........  43.6 

1,136  . . 43. 6 

1,138_ _ _ _  43. 1 

l,12t  _ _ 43. 1 

1,138_ _ _ 41.  8 

1,186  _ _ _  43. 6 

1.140  . . 41. 8 


Speed  (ki  Ic— 
rvtret  f-cr 


'  Sf'*,  .•  ;  hoart 

1,141 . 41.6 

1.143  .  39.6 

l.MS . .  37.6 

1.144  .  34.6 

t,ur. . .  39.3 

1.140  .  38.3 

1.147  . 35.7 

1.148  .  32.  6 

1.149  . 17.3 

1.160  . 11.9 

1.151 .  6.6 

1.162 . .  1.6 

I.IM  . . 0 

I.IM  . .  0 

1.155  . 0 

1.150  . 0 

1.157 . 0 

1.168  . 0 

1.150  _ 0 

I.ICO . .  0 

1.161  . 0 

1.162  .......  0 

1.16.1  . .  0 

1,164  . O 

1.105  . t* 

1.166  . 0 

1.167  . 0 

1.168  . 0 

1,109  _ _  3  4 

l.nO .  8  7 

1.171  . 14  0 

1.172  . 19  3 

1.173  .  24  6 

1.174  .  29  9 

1.176  .  34,0 

I.IVO . 37.0 

1.177  .  37  8 

1.178  .  37.  0 

1.179  .  36.2 

1.180  .  32  9 

1.181  . 28  9 

1.182  . 21.0 

1.103  . 10.3 

1.184  _ 10.9 

1.185  . 6  0 

1.180 .  0  3 

1.107  . 0 

1.108  . 0 

1.189  . 0 

1.100 . 0 

1,911  . 0 

1.192  . 0 

1.193  .  0  0 

1.104  . 0.0 

1.105  . 0.0 

1,196 .  0.0 

1,107 .  OS 

1,198  . . 2.4 

1.190  . . .  6. 6 

1,200  . .  10.6 

1,201. . . .  16.8 

1.202  . .  19.8 

1.203  _ 20.  8 

1,904  .  20.0 

1J06 _ 20.8 

1,200  _ _  20.0 

1.207  _ 21.1 

1.208  .  21.1 

1,309  .  22.6 

1.210  . . 24.  9 

1.211  . .  27.4 

1,213 _ 29.9 

1,213  . . 31.7 

1414 _ _  33.8 

1,215 _ 34.8 

1410 _ 86.1 

1417 _ 36.1 

1,218 _ 34.8 

1419  _ 34.  t 

1420  _ 34. 8 

1431 . 35.1 

1,222  ... _ 35.6 

1,233  .  36  3 


Sp««d  Dtifo- 


Tine  metre*  per 
(te^onde):  houri 

1434 . 34. 6 

1436  . M.6 

1436  - 64.6 

1427 . 34.4 

1426 . 33.  3 

1439  . 31.4 

1430 . 36. 6 

I.S3I . 31.6 

1433 . 31.9 

1433 . 32.3 

1.334  .  31,4 

1.235  .  28.2 

1436  .  24.9 

1.237  .  20.0 

1.238  .  16  t 

1.229  .  12  0 

1.340  .  9  7 

1.241  .  8  4 

1.242  .  4  0 

1.243  .  1  I 

1.244  .  O 

1.245  .  ...  0 

1.246  .  0 

1.247  .  0 

1.248  .  « 

1.249  _  O 

1.250  . . O 

1.251  . . 0 

1.252  . 1  < 

1.253  .  1.6 

4.264  .  I  0 

1.265  .  1  8 

.1.258  .  1  6 

1.267  .  2  6 

1.268  . 4  S 

1.259  .  6  4 

1.260  .  8,0 

1,261 . 10  1 

1.262  .  12  9 

1.263  .  16  I 

1.264  . .  16  9 

1.266  .  15.3 

1.266  .  13.7 

1.267  .  13.3 

1.268  .  14.8 

1.289  .  17.7 

1.270  .  22,6 

1.271  .  27  4 

1.372  .  31.4 

1.273  . .  33  S 

1.274  . . 35.  I 

1.276  _ 35.7 

1,270  . 37.0 

1.277  . 38.0 

1,270  _ 38.8 

1.279  . . 39.4 

1.280  . . 39.4 

1.281  _ 38  0 

1.282  .  37.3 

1483  _ _ 37.  8 

1.284  _ 37.8 

1.285  _ ..37.8 

1480  . .  87.8 

1.287  _ ...  37.8 

1.288  . . 38.0 

1.380  _ _ 38.8 

1.290  _ _ _  39.  4 

1491  . . 39.8 

1,302  .......  40.  3 

1403  .......  48.  t 

1.204  -  41.S 

1.205  - ...  41. « 

1,306  _ ...  41.6 

1497 . 43.S 


Speed  {kilo- 


Tine  metree  per 

factoid#,*. 

hour) 

1.294  _ 

...  43  0 

1,304  _ 

—  44.  7 

1,306  .... 

...  45.8 

1.301 _ 

...  48.7 

1406 _ 

...  46.8 

1.303  _ 

...  48.7 

1.304  _ 

•••  4$.  t 

1.306  _ 

...  .19.8 

1,300  _ 

...  34.4 

1.307  _ 

...  29. 1 

1,308  _ 

...  23  8 

1409  .... 

...  18.6 

1,310 _ 

...  13.3 

1.811 _ 

...  7.9 

1.312 _ 

...  2  8 

1,313 _ 

...  0 

1.314 _ 

...  0 

1.316 _ 

...  0 

1.316 _ 

0 

1,317 _ 

0 

1.318 _ 

0 

1.319 _ 

0 

1,320  _ 

...  0 

1.321 _ 

0 

I.3J3 _ 

...  0 

1.123 _ 

•  • 

1.324 _ 

...  a 

1.326  _ 

...  0 

1.326  _ 

...  0 

1.327  _ 

0 

1.128 _ 

...  0 

1..129 _ 

— ,  0 

1.330 

« 

1.331 _ 

...  0 

1,332  _ 

...  0 

1.330  _ 

0 

1  334  _ 

0 

1.335  _ 

...  0 

1,336  _ 

...  0 

1,337  _ 

...  0 

1.338  _ 

...  2.4 

1,339  _ 

...  7.7 

1  340  .... 

...  13  0 

1.341 _ 

...  18.3 

1.342  _ 

...  21.2 

l„143 _ 

...  24  3 

1.34«  _ 

...  27,0 

1,346  _ 

...  29.8 

1  .146 _ 

...  31.4 

1.347  _ 

...  32.7 

1.348  _ 

...  34.  8 

1.349  _ 

...  36  2 

1,360  _ 

...  36.8 

1.351 _ 

36,0 

1,352  _ 

...  36.4 

1.363  _ 

...  34.8 

1.354  .... 

...  31.0 

1.355  .... 

...  33.0 

1.360  _ 

...  32.2 

1467  .... 

...  31.8 

1458  .... 

...  29.8 

1450  .... 

...  28.3 

1460  .... 

—  38.6 

1461  — . 

...  34.9 

1492  .... 

...  33. 6 

1463  .... 

—  17.7 

1464  ...w 

_ 13.6 

1466  .... 

...  6.4 

1466  _ 

...  4.0 

1407  _.. 

_ 0 

1468  .... 

...  0 

1.300  _ 

_ 0 

1,370  .... 

...  0 

1,371 _ 

...  0 
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RULES  AND  REGULATIONS 


2.  Appendix  IV  is  revised  to  read  as 
ioilows: 

Appkndix  IV — DoRABiLrrv  Driving  Schedot.es 

(a)  Durability  Driving  Schedule  for  Light 
Duty  Vehicles  and  Light  Duty  Trucks. 

The  schedule  consists  basically  of  11  lap.s 
of  a  3.7  mile  course.  The  basic  vehicle  speed 
for  each  lan  is  listed  below: 

Speed 

miles 

Lap:  per  hour 

1  .  40 

2  . -  30 

3  _  40 

4  . . -  40 


.  Speed 
miles 

Lap :  per  hour 

5  - 35 

6  _ _ _  :10 

7  _ 36 

8  . . - . . .  45 

9  35 

10  _ 55 

11  70 


During  each  of  the  first  nine  laps  there 
are  4  stops  with  16  second  idle.  Normal  ac¬ 
celerations  and  deeeteratlons  are  used.  In 
addition,  there  are  5  light  decelerations  each 
lap  from  the  base  speed  to  20  m.p.h.  followed 
by  light  accelerations  to  the  base  .speed. 


0.7  - fc- 


THEN  ACCELERATE 
TO  LAP  SPEED 


All  Stops  are  seconds 
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Tlie  10th  lap  te  rim  at  a  constant  speed  of 
DO  m.p.h. 

The  11th  lap  is  begun  with  a  wide  open 
tlirottle  acceleration  from  stt^  to  70  m.pJi. 
A  normal  deceleration  to  idle  followed  by  a 
second  wide  open  throttle  aoceleratlon  occurs 
at  the  midpoint  of  the  lap. 

(b)  Durability  Driving  Schedule  for  Mo¬ 
torcycles.  The  Durability  Driving  Schedule 
for  Class  in  Motorcycles  may  be  uded  for 
Light  Duty  Vehicles  and  Light  Duty  Trucks. 

The  schedule  consists  basically  of  11  laps 
of  a  6.0  km  (3.7  ml)  course.  The  basic  vehicle 
.speed  for  each  lap  is  listed  below; 


Speed  (kilometers  per  hour) 


Lap  Class  I  Classic  Class  U I 


1  .  6.S  66  65 

2  .  45  45  45 

3  .  65  65  65 

4  .  Ki  65  65 

5  - 55  55  55 

6  .  45  45  45 

7  .  55  55  55 

8  .  70  70  70 

9  .  55  55  55 

10  . 70  90  90 

11  .  70  90  110 


1.1 


3,5  Stop 

THEN  ACCELERATE 
TO  LAP  SPEED 


All  Stops  are  15  seconds 


During  each  of  the  first  nine  laps  there 
are  4  stops  with  15  second  idle.  Normal  accel¬ 
erations  and  decelerations  are  used.  In  ad¬ 
dition,  there  are  5  light  decelerations  each 
lap  from  the  base  speed  to  30  km  li  followed 
by  light  accelerations  to  the  base  speed. 

The  10th  lap  is  run  at  a  constant  speed. 

The  11th  lap  Is  begun  with  a  wide  open 
throttle  aoceleratlon  from  stop.  A  noniMd  de¬ 
celeration  to  idle  followed  by  a  second  wide 
open  throttle  acceleration  occurs  at  the  mid¬ 
point  of  the  lap. 


This  schedule  may  be  modified  with  the 
advance  approval  of  the  Administrate  if  it 
results  in  unsafe  operation  of  the  vehicle. 

3.  Appendix  VI  is  revised  to  read  as  fol¬ 
low’s: 

Appendix  vf^VEHicLE  and  Engine 
Components 

(a)  Light  Duty  Vehicles,  Light  Duty 
Trucks,  Motorcycles  and  Gasoline  Fueled^ 
Heavy  Duty  Engines. 


I.  Basic  Mechanical  Components-Englne. 

( 1 )  Intake  and  e.xhaust  valves. 

(2)  Drive  belts. 

(3)  Manifold  and  cylinder  bead  bolts. 

(4)  Engine  oil  and  filter. 

(5)  Engine  coolant 

(6)  Cooling  system  hoses  and  conneotiona. 

(7)  Vacuum  fittings,  hoses,  and  connec¬ 
tions. 

(8)  Oil  injection  metering  system, 
n.  Fuel  System. 

(1)  Fuel  specification-octane  rating,  lead 
content 

(2)  Carbiuetor-idle  RPM,  mixture  ratio. 

(3)  Choke  mechanism. 

(4)  Fuel  system  filter  and  fuel  system  lines 
and  connections. 

(5)  Choke  plate  and  linkage. 

III.  Ignition  Components. 

(1)  Ignition  timing  and  advance  systems. 

(2)  Distributor  breaker  points  and  con¬ 
denser. 

(3)  Spark  plugs. 

(4)  Ignition  wiring. 

(6)  Op«ating  parts  of  distributor 

IV.  Crankcase  Ventilation  Svstem. 

( 1 )  PCV  valve. 

(2)  Ventilation  hoses. 

(3)  011  filler  breather  cap. 

(4)  Manifold  inlet  (carburetor  spacer, 
etc.). 

V.  External  Exliaast  Emlaslon  Control 
System. 

(1)  Secondary  air  injection  system  hoses 

(2)  Air  system  manifolds 

(3)  Control  valves  and  air  pump 

(4)  Manifold  reactiMS. 

(51  Catalytic  converters. 

(6)  Elxhaust  recirculation. 

(7)  Water  injection. 

VI.  Evaporative  Emission  Control  System 

(1)  Engine  compartment  hose  connec¬ 
tions. 

( 2 )  Carbon  s  loiage  media . 

(3)  Fuel  tank  pressure-relief  valve  opera¬ 
tion. 

(4)  Fuel  vapor  control  valves, 
vn.  Air  Inlet  Components. 

( 1 )  Carburetor  air  cleaner  filter 

(2)  Hot  air  control  valve. 

(b)  Diesel  Light  Duty  Vehicles,  Diesel 
Light  Duty  Trucks,  and  Diesel  Heavy  Duty 
Engines. 

I.  Engine  Mechanical  Components. 

( 1 )  Valve  train. 

(2)  Cooling  system 

a.  Coolant. 

b.  Thermostat. 

c.  FUter. 

(3)  Lubrication 

a.  Oil  filter. 

b.  Lubricant. 

II  Fuel  System. 

(1)  Fuel  type. 

(2)  Fuel  pump. 

(3)  Fuel  filters. 

(4)  Injectors. 

(5)  Governor. 

ni.  Air  Inlet  Components. 

(1)  Air  cleaner. 

(2)  Inlet  ducting. 

IV.  External  Exhaust  Emission  Control 
System.  ^ 

(1)  Rack  limiting  devices  (aneroid, 
throttle  delay,  etc.) . 

(2)  Manifold  reactors. 

(3)  Catalytic  converters. 

(4)  Exhaust  recirculation. 

(5)  Water  Injection. 
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